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HANSEN = 


SERIES HK* QUICK-CONNECTIVE 


TWO-WAY SHUT-OFF 
COUPLINGS 


FLUID LINE CONNECTION 
OR DISCONNECTION 


INSTANT AUTOMATIC FLOW 


OR SHUT-OFF 


Instantly shuts off both sides 
of line... prevents /oss of 
liquid, gas or pressure 


MM When Coupling is disconnected, identical 
valves in both the Socket and Plug provide instant 
shut-off of gas or liquid. To eliminate leakage 
or spillage during disconnection, the Coupling 
s so designed that shut-off takes place before 
the Plug separates from the Socket—and before the 
seal of the Socket itself, provided by the Socket 
O” Ring, is broken. Quick-Connective Fluid Line Couplings for 
In reverse, when Coupling is connected, the “O” 
Ring in the Socket completely seals Coupling 
before valves release flow of fluid from both sides 
of line—thus eliminating possibility of spurt of 
gas or liquid during instant of connection. 


COMPRESSED AIR « HYDRAULIC FLUIDS 
WATER «+ VACUUM « STEAM « GASOLINE 
ACETYLENE « REFRIGERANTS *¢ OXYGEN 
OIL « GREASE «+ COOLANTS « LP-GAS 


Available in brass or steel with female pipe “py 
thread connections from 44” to 14” inclusive— (Mise Write for the Hansen Catalog 


ilso up to |” in stainless steel. 
Here is an always ready reference when you 


want information on couplings ing hurry 
Lists complete range of sizes and types 

of Hansen One-Way Shut-Off, Two-Way 
Shut-Off, and Straight Through Couplings 


Representatives in Principal Cities...See Yellow Pages 


SINCE 1915 , QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN 


WEST 150th STREET 
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multiple positioning 


ina simple, low cost package! 
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Hanno-Powr Positioner 


air or oil 
cylinder 


Honno-Powr Positioner 





HANNA-POWR’ POSITIONERS 


THE NEW HANNA-POWR POSITIONER 
is a simplified, low-cost servo-mechanism used 
with air or hydraulic cylinders, electro-me- 
chanical or other power drives to respon- 
sively achieve predetermined positions. The 
POSITIONER will also feed a signal to a 
read-out station to indicate the position point. 
Controls, such as selector switches, timers, 
thermostatic switches and others, feed signals 
to the POSITIONER for station selection— 
as many as 14 per foot of stroke. Infinite vari- 
ations in positions are possible by simple 
movement of the adjustable limit switches. 


Stroke lengths may vary from a few inches to 

several feet to suit each application. 

HANNA-POWR POSITIONERS save the 

time of designing special controls and cams, 

offer convenience of installation with one iz, f 
simple mounting for a group of controls, and caer Diaconis 
cut maintenance costs by protecting all con- MULTIPLE POSITIONING 
trols in a sturdy, dust-tight housing. OF LOADS 

Your individual problems will suggest many 

uses for the HANNA-POWR POSITIONER. 
For more detailed information call your nearby 
Hanna Representative, (See “Cylinders” in / 
the yellow pages), or write us for Catalog 500, / 
or refer to Sweet's Design Catalog. mh 
INDEXING 


Hanna Engineering Works 
. AP eneee  eUA YER” pNciTiNNEe 


TLUMATIC. CYL . 1 
SAr CERN SN Oe estas iat ‘ i yen .» POSITIO Yee 
1741 ELSTON AVENUE e CHICAGO 22, ILLINOIS 
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FACTS for 
FILING on 
UAD-RINGS 


@ POSITIVE SEALING 
UNDER ALL CONDITIONS 
@ ELIMINATES ALL 
SPIRAL TWIST FAILURE 
@ FOUR FLEXIBLE 
SEALING SURFACES 
@ LOW FRICTION INSTALLATION 
@ HIGH DENSITY INJECTION MOLDED 
@ RUBBER COMPOUNDS TO FIT 
APPLICATION 

















POSITIVE SEALING UNDER ALL CONDITIONS LOW FRICTION INSTALLATION —is made possi- 
ble because of the exclusive quadrilateral design. 
This permits much higher rotary speeds and gives 
the seal much longer life. 


HIGH DENSITY INJECTION MOLDED —All QUAD- 
RINGS are molded by MR’s exclusive injection 
; molding process to give an exceedingly dense 
cause the relatively square cross-section of the product. There are no voids to cause seal failure. 
QUAD-RING will not roll 


The MR QUAD-RING gives superior sealing in 
reciprocating, rotary, and statx applications at 


pressures ranging from O on up 


ELIMINATES ALL SPIRAL TWIST FAILURE —This 


costly cause of O-ring failure is eliminated be- 


RUBBER COMPOUNDS TO FIT APPLICATIONS 

FOUR FLEXIBLE SEALING SURFACES —gives MR compounds are designed to give the best 
double the sealing effectiveness of the O-ring be- possible service, using basic polymers such as 
f the exclusive seal design. It prevents natural or synthetic rubber, silicone or any other 
that will perform best under the specific conditions. 


cause ¢« 
leakage and requires less squeeze. 


Quad Rings are manufactured under U. S. patents RE 24332 and 2,873,132 


FOR MORE INFORMATION AND 
COPY OF THE QUAD-RING APPLICATION 
AND INSTALLATION HANDBOOK ... 


, WRITE ON YOUR LETTERHEAD FOR A FREE 
sy “MR FACTS FOR FILING” COVER. ” DEPARTMENT J20 + 3630 WOODDALE AVENUE 
st MINNEAPOLIS 16, MINNESOTA 


OFFICES in 
New York « Philadelphia Cleveland 





+ Buffele « Detroit « Chicago « Milwaukee « St. Louwls « Denver « Houston « Los Angeles « Portland « Quad Cities « St. Joseph, Mich. e Dalias 
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aaqmixture tor concrete DU taslee 
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CAPACITY 0.3-55 GPM e@ PRESSURES TO 400 PSI 


PavuL MANNING 

London, S. W. 1 
Roper Series T pumps are used exclusively on concrete admixture 36 Victoria St. 
dispensers Model WR and Model AE manufactured by J-W Materials, SULlivan 6072 
Inc. Timer controlled unit delivers measured amounts of liquid con- Jomu A. Lankserss, menager 
crete admixtures, such as air-entraining and water-reducing agents. 
The unit handles suction lifts of up to 6’ and transfers material ver- 
tically about 50’ at pressures of 25 psi. Flow switch indicates if pump SUBSCRIPTIONS in U.S. and possessions 
is running dry and by-pass valve permits easy, convenient draining a . i ae. Ba 
of pump. Dispenser illustrated includes thermo-switch and heat bulb $10.00 per year, payable in advance 


for protection against freezing. There is a choice of many models of in U.S. funds. U.K: £3.5.0 per 
the compact, easy-to-install Series T pump for use in hydraulic, 
pressure feed, and general transfer work pumping clean liquids up 
to 200 SSU viscosity 
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office. Single copy price: 75 cents. 
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@ PUMPING GEARS operate in axial hydraulic balance. Driven gear is mounted sles 
on motor shaft, eliminating couplings. 
®@ BEARING in backplate is heavy-duty bronze; assures proper alignment of 
driving and pumping gears. 
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@ SEAL on drive shaft is either lip or mechanical. Counter-clockwise rotation is LesTeR P. AURBACH president 
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USEFUL 
LITERATURE 


NEW CONDENSED CATALOG COVERS 
ANCHOR HYDRAULIC HOSE 
ASSEMBLIES AND RELATED FITTINGS 


Anchor's completely new condensed cata 
log—No. 61S compre 
hensive line of hydraulic hose assemblies, 
related fittings for 


shows the most 


hose, couplings and 
fluid power transmission 

In the Hydraulic Hose section are de 
scriptions of Anchor Super-Spiral 4 Ply 
and 6 Ply Wire Wrap Reintorced High 
Pressure hose; High Pressure Three Heavy 
Wire Braid hose; Styles CHX and LHX 
High Pressure Two Wire Braid hose, Style 
( SAE 100R2); Medium and Low Pres 
sure One Wire Braid hose, Style F (SAF 
LOOR 1 Hi-Burst Two Rayon Braid hose 
SAE 100R3); Standard Two Rayon Braid 
hose; Spiral Wire Low Pressure Suction 
hose SAE 100R4 and High Pressure 
Two Wire Braid hose for Non-Flammable 
Hydraulic Fluids (Phosphate Ester), Style 
( 7s 

Anchor Hydraulic Hose Assemblies with 
Anchor Couplings for unex 
celled 
performance on virtually all fluid power 
respec 


Pressed-On 
jependability, longer life and peak 
applications are shown with their 
tive hose styles 

Anchor Reusable Couplings for high, 
medium and low pressure use with Two 
and One Wire Braid Rubber Covered hose 
and Hi-Burst and Standard Two Rayon 
Braid Hose are described. In addition 
Anchor Duloc Couplings, for use with 
Styles QW (SAE 100R5) and Style QWR 
hose; and Anchor Clamp Type Couplings 
which attach easily to Wire Braided or Ray 
on Braid hose are also included 

Anchor Fittings are described and illus 
trated, and include Adapter Unions, 3 
Flare Straight and Angle Adapters and 
adapter unions; Pipe Fittings; SAE Straight 
Thread “O” Ring Boss Type Fittings 

Anchor 4-Bolt Split-Flange “O” Ring 

Head Clamp Type Couplings for use with 
three wire braid, two wire braid, one wire 
braid, Hi-Burst two rayon braid, standard 
two rayon braid, and suction hose spiral 
wire are pictorially described, with illus 
trations of available flange stems in straight, 
22UY4°, 30°, 45°, 60°, 674", and 90 
angles 

Anchor 4-Bolt Split-Flange Pressed-On 
Hose Assemblies for 4 Ply and 6 Ply Super 
Spiral Wire Wrap Reinforced hose, three 
wire braid, two wire braid, one wire braid, 
and spiral wire suction hose are also in 
cluded, together with flange stem styles 

A section on Anchor Freon Hose As 
semblies and angle couplings are covered, 
together with specifications. Anchor Hy 
draulic Steering and Power Steering Hose 
Assemblies and Automotive Hose Couplings 
are also described 

Copies of the new Anchor condensed 
catalog—No. 61S—will be sent, on letter- 
head request, by writing Anchor Coupling 
Co. Inc., 327 North Fourth Street, Liberty 
ville, Illinois 
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COMPLETE 


in Hydraulic 
Transmission 


When stamped on Anchor 
hydraulic components . . . the 
Anchor emblem is your definite 
assurance of constant, uniform 
quality in design, engineering 
and manufacture... and com- 
plete reliability in hydraulic 
transmission lines. Anchor 
fluid power components elimi- 
nate equipment downtime .. . 
production delays . . . idle 
manpower. 


Anchor’s comprehensive line 
of Hydraulic Hose Assemblies 
with Pressed-On, Reusable, 
Clamp-Type or 4-Bolt Split- 
Flange “O” Ring Head Cou- 


ANCHOR HOSE ASSEMBLIES with 
Pressed-On Couplings for maximum 
working pressures from 12,500 PSI to 
100 PSI. 

ANCHOR REUSABLE, CLAMP-TYPE, 


DULOC and/or HOLD-FAST COUP- 
LINGS for pressures from 5000 PSI 


Andy Anchor says: 


RELIABILI 


plings . . . Hydraulic Hose... 
Adapters, Adapter Unions, 
Pipe Fittings, and SAE Boss 
Fittings with the greatest va- 
riety of thread combinations — 
pipe, J.1.C., SAE — give long 
life, uninterrupted trouble-free 
service ... with minimum 
maintenance. 


Today ... as it has been for 
over 20 years ... Anchor is first 
choice among original equip- 
ment manufacturers. 

Send for the Condensed Cat- 
alog . . . to help you choose the 
right Anchor hydraulic compo- 
nent for your equipment. 


ANCHOR 4-BOLT SPLIT-FLANGE “O” 
RING HEAD COUPLINGS for pres- 
sures from 3500 PSI to 100 PSI. 


ANCHOR ADAPTERS, ADAPTER 
UNIONS, PIPE FITTINGS, SAE BOSS 
TYPE FITTINGS in variety of styles and 
sizes, and thread combinations. 


“Remember . . . the Anchor emblem is our 


‘Pledge of Performance’. . . always! You increase the sale- 
ability of your equipment with Anchor fluid power components.” 


326 North Fourth Street, Libertyville, til. 


Branch Plants: Dallas, Tex., Plymouth, Mich. 
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17 years ago, Marvel Engineering Co. 
produced the first filter designed to 
maintain the cleanliness of oils, im- 
perative in hydraulics and other low 
pressure circulating systems. Accept- 
ance of Marvel Synclinal Filters to 
meet these rigid requirements sparked 
the surge to our leadership in this 
field, the status we presently main- 
tain. This fact is attested by well over 
900 Original Equipment Manufac- 
turers, who are installing Marvel 
Synclinal Filters as standard 
equipment. 


For further information— 
write, wire or phone: 


Check these EXCLUSIVE Marvel Features: 


BALANCED SYNCLINAL DESIGN. The all-important 
balance between ACTIVE filtering area and storage capacity 
for filtered out particles in Marvel Synclinal Filters provide 
longer periods of efficient filtration and dependable protection 
on hydraulic and other low-pressure circulating systems. 


CONSTRUCTION. Marvel Filters are of sturdy construc- 
tion with all parts interchangeable. Should any part become 
damaged by accident or mishandling, you need only to replace 
the damaged part rather than purchasing a complete new 
filter. Your first cost may very well be your only cost. 


VERSATILITY. Marvel Synclinal Filters are available for 
Sump or Line installations. Eight individual capacity sizes from 
5 to 100 G.P.M. You can get a filter for the particular fluid you 
are using—regular petroleum base hydraulic oils, all types of 
Fire-resistant hydraulic fluids, coolants, lubricants or water. 


DEGREE OF FILTRATION. Filtering media in Marvel 
Synclinal Filters is Monel Wire Cloth available in mesh sizes of 
30-40-50-60-80-100-150 and 200 to meet your degree of filtration 
requirements. Before fabricated into Marvel Synclinal Filters, 
all wire cloth is subjected to rigid inspection at our plant. No 
factory rejected cloth or remnants are ever used. 


EASY TO CLEAN. Marvel Filters are easily disassembled, 
thoroughly cleaned and re-assembled in a matter of minutes— 
resulting in the equivalent of a brand new filter, ready for 
another long period of efficient service. 


|~ IMMEDIATE DELIVERY. Marvel not only delivers a top 
er 


ade filter in both quality and performance, but delivers 
IMMEDIATELY —a phone call can get your shipment on its 
way TODAY! AH-4 


ToC 





MARVEL ENGINEERING COMPANY JoqnocooOa 


June, 196! 


7227 NORTH HAMLIN AVENUE, CHICAGO 46, ILL. + PHONE: JUniper 88-6023 


YW 


MARVEL 


SYNCLINAL FILTERS 





Really!!!, B.P. 
All he did was suggest 
Houdaille’s HydRoAc! 
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We can't guarantee a kiss on the cheek...or even a raise...when you solve your boss’s rotary actu- 


ator problems. But both of you will be glad when you get the facts on Houdaille’s HydRoAc, the 


newest and most complete line of hydraulic rotary actuators. Houdaille’s 
HydRoAc comes in five different sizes, from the 16 lb. “Tiny” to the 
1,100 Ib. “Giant’’. All in all, there are 100 separate units to choose from. 
For instance, they can be foot mounted as shown here. Or end mounted. 
[hey operate on air or other media and at temperatures from -40° to 
275° F. Each one has snubbing over the last 5° of travel. Torque range 
is from 1500 to 741,000 in. lbs. Best of all, HydRoAc gives you efficien- 
cies to 95 or over, and lowest internal “a 
leakage. Why not take a chance on ols oudaille 
~~ < 
being a hero. Send for your Houdaille — s 
: ¢ ... Specialists in rotary n d u S tr ics . n Cc 

type hydraulic equipment : . 

Buffalo Hydraulics Division, 545 E. Delavan Ave., Buffalo 11, N. Y. 


HydRoAc catalog right now. 
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» : fy ay Years of Fluid Power 


Report No. 12,301 — From Ojilgear App/ication-Engineering Files 


HOW OILGEAR Any-Speed DRIVE SYSTEMS ON SCHMUTZ 6-COLOR PRINTING PRESSES 
HELP BOOST PERFORMANCE, EFFICIENCY, ECONOMY, CONVENIENCE — IN LESS SPACE 


CUSTOMER: Schmutz Manufacturing Company, Louisville, Kentucky. 


PROBLEM: Main and rewind drives with control sys- 
tems for web-fed, 6-color printing presses for printing 
packaging stock — from 50 or 60-lb kraft, to con- 
tainer and food board. Web widths vary from 40”to 
84”, with impression “repeat” varying from 14” to 84”. 
REQUIREMENTS: 1. Constant or absolute tension on 
the press section to provide “‘dot-to-dot” register over 
an infinitely variable (stepless) speed range from 0 to 
1000 feet per minute . . . and hold set speed and ten- 


2. Provide either constant or tapering tension for 
rewind — from 4” cores to 40” or 60” dia. rolls. 
3. Must be economical from the standpoints of in- 
stalled cost — operation and maintenance — floor 
space — and electrical power input. 4. Clean, quiet 
operation — with minimum heat dissipation. 5. To 
be “packaged” or pre-assembled for simplicity and 
speed of installation. 6. Eliminate, if possible, the 
long lineshaft drive that “closed up” one side of the 









press. 7. Be capable of dependable, trouble-free, con- 
tinuous, ’round-the-clock operation. 


Application-Engineered Fluid Power System 
OILGEAR For 6-Color Printing Press 


sion without variation regardless of fluctuations in 
load, electrical power input, or temperature. 














ABOVE: Rewind end of an Oijlgecr-equipped, 84” Schmutz High Speed Press — with 
84” maximum impression repeat, speed range from 0 to 1000 fom — with constant 









acceleration and deceleration rates. Oilgear Rewind Drive, indicated, can hold in 
stalled condition indefinitely — follow press speeds and rewind from a 4” core to 
60” roll The voriable, constant or drooping tension characteristics with obsolute 
constont or decreasing tension — without any steps whatsoever — enable this Oil- 






gecr-powered 6-color press to hold register closer than previously experienced. 


SOLUTION: Three separate Oilgear Servo-Valve-Con- 
trolled Pump and Motor Drives to provide stepless, 
infinitely variable speed control. Fully interlocked feed- 
back systems hold speeds and tensions to a new high 
degree of accuracy unobtainable with the adjustable speed 
electrical drives formerly used. An Oilgear “Plus” fea- 
ture — “‘memory”’ — permits the press to be stopped for 
periods of several hours, and if not reset, will automa- 
tically resume operation at the identical former speed 
and tension. Space requirements are drastically reduced 
— Oilgear Direct-Drive, Fluid Power Motors are smaller 
than the gear reducers formerly required — and space 
consuming power rectifiers are eliminated. Operating 
economy has been improved —Oilgear Drives use less 
than 14 the former input power. Oilgear Drives do not 
require high-speed blowers for cooling — are whisper- 
quiet in operation .. . can hold stall-speed indefinitely 
without overheating. Another advantage—lower installed 
cost. These are some of the major advantages that help 
convince Schmutz to “join the swing” to Oilgear Drives 
and Control Systems . . . user satisfaction is, of course, 
the ultimate factor. 










This is merely one of innumerable “problem drives” solved 
by Oilgear Application-Engineering teamwork — and Oil- 
gear ANY-SPEED Drives and Control Systems. . . for new 
standards of performance — greater accuracy, precision 
control of speeds, torques, tensions . . . for new econ- 
omy of operation, installation, maintenance, and valuable 
floor space . . . for longer, more dependable life. These are 
sound, basic, installation-proved reasons why there are 
more and more Ojilgear users in the paper, printing and 
converting, marine, food and beverage, chemical, pharma- 
ceutical, primary metals, metal-working, textile, rubber, 
military, and other industries who all agrée that. . . 














“for the lowest-cost-per-year .. . it’s OILGEAR!’’ 





For practical solutions to YOUR rotary or linear drive and 
control problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific re- 
quirements, directly to... 


THE OILGEAR COMPANY 


Application-Engineered Fluid Power Systems 
1564 WEST PIERCE STREET © MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 — Direct Distance Dialing Code — 414 









For example, one Schmutz customer reports — “Our 
press is in operation 24 hours per day—6 days per 
week. We can measure our Oilgear maintenance in nickels 
per year .. . with previous drives we had to carry $1000 
worth of tubes in stock.” 










MOBILE PUMPS .. . Continu- 
ing the design primer on Mobile 
Equipment Hvdraulics, Russ 
Henke covers basic pump designs 
and the application information 
vou need to select a drive, mount- 
ing and porting. All of these re- 
quire different considerations 
than for stationary, industrial 
equipment, and because of high 
production frequently involved. 
the choice can be an extremely 
important one. Part 3 of the 
series, scheduled for August, will 
inalyze pump performance 


characteristics and duty evele. 


WOMEN DRIVERS... Their 
next big challenge may come 
when heli opters are more popu- 
lar for shopping trips. And if 
flying one is as easy as John 
Blanton implies in his article in 
this month’s \erospace Section, 
you can expect most men to re- 
main earthbound. Back of this 
controllability, however, is exten- 
sive electrohydraulic design built 
i1round a servo package that ac- 
cepts both electrical and manual 


inputs 


from editor to reader 


PRECISION AIR ... Two examples in the article Pneu- 
matic Positioning . . . Step or Infinite Control show how 
accurate pneumatics can be, even in such demanding ap- 
plications as engine throttle control. Too often air is 
thought of only as a light duty medium for clamping, 
ejecting, and transferring where positional control is not 
required. But no doubt the intensive developments in pneu- 
matic aerospace controls will carry over into industrial 
applications in the years to come. 

In the paper, Aerospace Pneumatic Control Systems 
presented last October at an SAE technical symposium, 
C. B. Sung and L, B. Taplin of Bendix Research Labora- 
tories outlined the growth pattern of aerospace pneumatic 
control systems and described some of the significant tech- 
nological advances. Pneumatics has been selected for driv- 
ing the reactor control rod and possibly other control 
functions of a nuclear rocket engine, and developments 
are being made in this direction by the Los Alamos 
Scientific Laboratory. With increased vehicle speeds, flight 
control systems will have to work in ambients of 1000 F 
to 1500 F where air or gas has an advantage over liquids. 
The Flight Control Laboratory of Wright Air Develop- 
ment Div. has contracted for development of an all-pnev- 
matic, hot gas flight stabilization system to operate in a 
1400 F ambient. These and other requirements for accu- 
rate positioning will bring advances in system and compo- 
nent design that can open new areas for pneumatic 
application on industrial equipment. 


SMALLER ON THE OUTSIDE... and bigger on the 
inside might characterize the paradox that seems to come 
up in discussions between fluid power component users 
and manufacturers. Getting what’s needed may be a matter 
of careful analysis of requirements and careful selection, 
or it may require cooperative development by both manu- 
facturer and user to get just the design and performance 
that’s needed. On page 84 representatives of various in- 
dustries tell about needs for high capacity filters, air tight 
fittings, quieter motors, and many others. Last month, 
Hyprautics & Pneumatics’ Special Report on fluid power 
components surveyed present and future developments. 
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this small valve 
can do a big valve’s work 


TRoss 


NEW “HEADLINE” SERIES 


This story has made the Ross Headline 


valve series a “‘standard”’ in the world of 


valvedom in just six short months. There 
is nothing “exotic’’ about it. Our designers 
and manufacturing engineers have simply 
been able to create an economical inline 
valve that will pass a greater volume of air, 
valve size-for-valve size, than any other 
valve made. The Headline valve thus in 
many instances permits you to use a 


smaller valve than you could use before. 
Since this has been done without com- 
promising Ross traditional quality, and 
long-life is thus taken for granted, the 
“Headline” series then represents prob- 
ably the best valve value available today. 
Straightways, 3-ways and 4-ways. Pipe 
sizes, 4” through 1)%”. 

Call your Ross representative or write 
for Bulletin 323. 


For other Ross valves see our catalog in Sweets 
Product Design File. 





IMoss OPERATING 


105 EAST GOLDEN GATE AVE. 


1961 


VALVE COMPANY 
+ DETROIT 3, MICHIGAN 





_ WE 


CENTER 
HOLE 


NEw [Yo-Series 


DOUBLE-ACTING, 10,000 P.S.I. 


W [YDS-SERIE 
DOUBLE-ACTING 
10,000 P.S.1., 8, 15, 25 TONS 


SS. BORES: 144", 2°, 234” 
Ne: 


NEW [VOT SERIES] 


DOUBLE-ACTING 


CENTER 
HOLE 


10,000 P.S.! 
17, 30, 50 TONS 
BORES: TWO 1%”, 


.~ TWO 2”, TWO 22" 
~. 


~~ 


SPRING RETURN 


10,000 P.S.| 
17%, 30, 50 
) 100 TONS 


Cn 


yt 


SPRING RETURN 
7-9,500 P.S.1 
2, 4, 7, 10, 20 
50 TONS 


50, 75, 100, 150 TONS, HEAVY DUTY 
BORES: 3%”, 4%", 54%", 6%" 


New OTC 
10,000 p.s.i. 


Hydraulic | 


Cylinders 


@ PRECISION BUILT, POWERFUL, 
COMPACT, LIGHTWEIGHT 


@ THE FIRST ADVANCES FROM 
OTC’S NEWLY FORMED “PRECI- 
SION HYDRAULICS DIVISION’ 


OTC 10,000 P.S.I. hydraulic cylin- 
ders open new possibilities in “hi- 
pressure” designing by meeting 
high force requirements with com- 
pact, lightweight components. 
Cylinders are precision built for 
dependable, continuous perform- 
ance. Choice of stroke length and 
standard or tie-rod extension 
mountings for YD, YDS and 
YDT series cylinders. Requests 
for quotations invited. 


New two-stage and single-stage 
10,000 P.S.I. hydraulic pumps and 
power packages also available. 


WRITE FOR FREE 


ENGINEERING DATA 
FILE CATALOG 


PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL CO. 
710 Cedar St. - Owatonna, Minn. - Cable: TOOLCO 


a 


« 


GA 
s Reo 


* 


DESIGNERS ANDO MANUFACTURERS OF QUALITY HIGH PRESSURE HYORAULIC COMPONENTS 
‘ircle 85 on Reader Service Card 


Address your letters to: The Editor, 
Hyprautics & PNEUMATICS MAGAZINE, 
812 Huron Rd. Cleveland 15, Ohio 


Teflon seal availability 


TO THE EDITOR: 

On page 89 of your February 
1961 
scribed. | would appreciate know- 
ing if this seal is commercially 


issue, a Teflon seal is de- 


available. 


JAN VAN ROOJEN 
Development Dept. 

Ingersoll Milling Machine Co 
Rockford, Il 


TO THE EDITOR: 


Are the seals described in your 
February 1961 page 89, 
available for purchase? Where can 
descriptive material be obtained 
for these items? 


issue, 


GCEORCE D. WALSH 
Radar Engrg. 
Avco Corp. 
Electronics & Ordnance Div 
Cincinnati 
We understand this Teflon slip- 
per seal with square rubber load- 
ing ring is available from Douglas 
Aircraft. We suggest you write to 
Ur. Gordon B. Ashmead, Techni- 
cal and Mig. Projects, Public Re- 
lations, Douglas Aircraft Co., Inc., 
General Office, Santa Monica, 
Calif. 
Mr. Ashmead should be able to 
put you in touch with the right 
man at Douglas to handle this. 


Water hydraulics 
rO THE EDITOR: 


In your February 1958 issue, an 
article on “Water Hydraulics” re- 
ferred to soluble oil additives for 
high pressure water systems. Will 
you please furnish the trade names 
and manufacturers of such oils so 
we may get further information? 

The article mentions valves op- 
erated on 100-psi air instead of 
the usual 35 psi. We would appre- 
ciate the names of the manufac- 
turers of the 100-psi type. 

Continued on page |4 
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Design to include Garlock CHevron Pack- 
ings on your hydraulic-pneumatic appli- 
cation. Others have, and are enjoying a 
longer lasting, more positive seal than 
ever before. 


ENGINEERE D At all pressures, CHEVRON Packings 


provide low-friction, leak-proof opera- 

PAC KING Ss tion. Designers find them ideally suited 

. . for use on single and double-acting 

for Hyd raulic, Pneumatic hydraulic cylinders, hydraulic rams, 

Service plungers of pumps and other recipro- 
cating rods. 


Flexible and sensitive to pressure change. 
Garlock CHEVRON Packings employ an 
exclusive hinge-like construction. When 
the pressure is on, the packings tighten 
to prevent leakage. When the pressure 
declines, the packings maintain a tight 
seal but ease off to allow the rod or ram 
to return without binding. CHEVRON 
Packing Rings provide adequate heel 
clearance for easy installation. Once in- 
stalled, further gland adjustment is 
rarely, if ever, necessary to compensate 
for pressure changes. Garlock CHEVRON 
Packings work very efficiently in shal- 
low stuffing boxes. Apply them against 
water, steam, oil, gases and chemicals 
in temperatures to -+-600°F. 


For hydraulic-pneumatic service of all 
types, Garlock offers a complete line of 


products. Garlock “O” Rings for static 
and dynamic applications . . . Garlock 
CHEVRON Rings for rod and stuffing 
box seals on reciprocating applications 
... Garlock Cup Packings for hydrau- 


Wherever fluid power is used, Garlock CHEVRON* Packings (upper left) stop leakage, increase 4 : Rae . 
lic-pneumatic, low friction service. 


efficiency on heavy industrial apparatus like this plastics injection molding machine (upper 

right), construction equipment such as road graders (lower left) and tractor shovels (lower right). Find eut mere about the many materials 
and sizes of Garlock Hydraulic-Pneu- 
matic Packings. Call your Garlock rep- 
resentative at the nearest of the 26 
Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, 
write for Catalog AD-115 (CHEVRON 
Packings), AD-148 (“O” Rings), and 
AD-189 (Cups). Garlock Inc., Palmyra, 
New York. 


GA RLOC HK 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Co. 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


* REGISTERED TRADEMARK 
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POSITIVE AUTOMATIC 
PRESSURE CONTROL? 


CHECK YOUR REQUIREMENTS 
AGAINST FULFLO SPECIFICATIONS 


Screw or flange models 
Pressures to 500 pounds 
Pipe sizes to 3" 


Steel, cast iron or 
brass bodies 


Brass, steel or 
stainless trim 


All-steel for extra 
safety 


FULFLO gives you what you 

want in safe, trouble-free and quiet 

operation for any hydraulic system. Shear-closing action eliminates chattering; 
sliding piston gives full flow opening ; distinctive construction allows easy adjust- 


ment within the valve’s pressure range or change of the pressure range. 


Whatever your requirement .. . for O.E.M. use or replacement service . . . 


there's a FULFLO Oil By-Pass Relief Valve designed just right, built right and 


price d right, too! 


NEED A “Special”? 
FULFLO can engineer a special valve to your most 


exacting requirements. Examples of ‘“‘specials” 


ane are shown in Data Book. 


FOR EXTRA CONVENIENCE 


Where frequent pressure setting adjustment is needed, install a 


FULFLO Hand Wheel Valve. Made in a variety of styles. 


FOR COMPLETE INFORMATION, request a copy of the 
FULFLO Valves Mechanical Data Book with complete 


specifications and engineering data 


THE EULFLO SPECIALTIES CO., INC. 


415. Fancy Ave. Blanchester, Ohio 
ircle 40 on 


Reader Service Card 


I would like to know the recom- 
mended values of fluid velocity in 
piping and valves for water sys- 
tems. Also, can you tell me the 
difference between the AND-10050 
type and the SAE, straight thread, 
O-ring type of fitting used for 
O.D. tubing? 

RICHARD D. MARTIN 
Engineering Design Dept 
Technical Branch 

Bonded Abrasives Div. 
The Carborundum Co 
Niagara Falls, N. Y 

We have suggested a soluble oil 
which can be added to water hy- 
draulic systems. We have also sug- 
gested a manufacturer who can 
supply you with water hydraulic 
valves operating on 100-psi air. 
Other manufacturers of similar 
valves having piston actuators 
should also be able to supply 
valves for this pressure. 

We are not certain about the 
recommended fluid velocity for 
water systems, however 15 ft/sec- 
ond is recommended by the JIC 
Standards for oil hydraulic sys- 
tems. 

We have sent a tearsheet ex- 
plaining the difference between 
the AND-10050 type port and the 
SAE port. These designations re- 
fer to the boss configuration or 
outlet of the port which accepts an 
O-ring or metal seal. Exact dimen- 
sions of the SAE fitting is shown 
in the SAE handbook. 


Pump contamination 
rO THE EDITOR: 

We need information about the 
contamination susceptibility of 
hydraulic pumps, especially gear 
pumps compared to piston pumps. 
Has anything on this subject ap- 
peared in your magazine or can 
you suggest other sources? 

ALCE MYHR 
Design Department 
Aktiebogalet 
Bolinder-Munktell 
Eskilstuna, Sweden 

We suggest you contact pump 
manufacturers for this informa- 
tion. Names of representative com- 


panies have been sent. vvv 
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Ardmore Products relies on Gates Hose for 
long, dependable service of hydraulic systems 


Gates Hydraulic Hose is standard 
equipment on hydraulic systems 
made by Ardmore Products, North- 
brook, Illinois. These systems are 
used on tank trucks for pumping 
petroleum products and for power 
drives for hose reels. 

The Ardmore Hydraulic Drive 
System is considered explosion- 
proof... is easy to install... and 
is virtually maintenance-free. All 
connections are made with Gates 
Hydraulic Hose. 

Mr. Edward J. Doyle, Jr., Ard- 
more General Manager, says, ‘““We 


use Gates hose to assure the de- 
pendability and quality of our 
product. Furthermore, Gates of- 
fers the best in service and in tech- 
nical assistance.” 


Ask for Gates technical aid in 
designing hydraulic systems. 
The Gates Fieldman located near 
you is a fully-qualified hydraulic 
hose expert. He can give you valu- 
able assistance in designing hy- 
draulic hose systems. Ask him for 
Gates Hydraulic Hose Assemblies 
booklet, 1IH43. 


The Gates Rubber Company, Denver, Colorado 


YDRAULIC 
(54MB) 
Meets or exceeds SAE 
specifications. With- 
stands shock loads 
and heavy pulsating 
pressures. Reinforc- 





Gates Hydraulic Hose 
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YOUR PRODUCT COSTS LESS 
AT THE END OF THE LINE 


when you start wit B &W Job-Matched Mechanical Tubing 


Here's how B&W makes unit cost savings possible on machined, formed 
and structural parts. First, B&W gives you unbiased assistance in choosing 
the proper stainless, alloy or carbon steel grade of seamless or welded 
tubing. Uniform physical and mechanical properties—hot or cold finish- 
ing—standard or special tolerances—proper heat treatment—are then built 
into the tube depending on your fabricating procedures and end-use ap- 
plication. When B&W Job-Matched Mechanical Tubing goes on the line 
you can be sure it's as close as possible to the finished part. It also has 
optimum machinability or formability. The result: some fabricating opera- 
tions are eliminated. Others are speeded up. Your end product comes off 
the line at maximum rate of output—at minimum unit cost. 

Make good fabricating sense? To find out more, contact your local 
B&W District Sales Office or Steel Service Center. Meanwhile, write for 
Bulletin TB-430. The Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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RIVETT 


SQUAREMASTER 


"100” CYLINDERS 


Here’s sure power for unfailing cylinder op- 
eration. SQUAREMASTER 100’s are the 
world’s finest constructed cylinders—perform 
with 100% efficiency! 200 P.S.I. air to 500 
P.S.1. oil. Available in 7 mountings with 
standard dimensions, in 10 bore diameters, 
internal and external threading. Special 
models and cover combinations. Priced 
competitively; prompt delivery; meet all 
J.1.C. requiremenis. 


RIVETT, INCORPORATED 
Dept. HP-6, Brighton 35, Boston, Mass. 


*Initial High Coefficient of Static Friction 


Send for 
catalog. 
Proof of 
SQUAREMASTER 
efficiency 
stated in these 
20 pages. Write today. 





. 


\ 


Unfailing POWER 
for MILLIONS of cycles! 


POWER-PACKED FEATURES PROTECTED 
BY POWER-GUARD CONSTRUCTION 


1. Piston rod. Ground and polished alloy 
steel. Hard chrome-plated. 2. Piston rod bear- 
ing. Replaceable cartridge-type. 3. Piston 
packing adjusts automatically. V-block pack- 
ing minimizes friction. 4. Correctly stressed 
tie rods. 5. Cushion bushings. Bronze, floating 
type. 6. Ports rotated to any 90° position. 
7. Steel covers. Take minimum mounting space. 


furnishes a complete power package 


AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 


Member — National Fluid Power Association 
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* TONGER-SERVICE =, | ELUID 
HOSE ASSEMBLIES FOR = — 
:.. EVERY REQUIREMENT 


* .* Each month HYDRAULICS & 

"Wig ~e*" PNEUMATICS surveys readers for 
their experiences and opinions in 
fluid power design. 





e@ What improvements would 
you like to see in fluid power 
components? 


At present, our need is for 
1200 F capability in solenoid air 
valves, larger capacities in 4-way 
valves, and faster speeds. 

The available room-temperature 
valves capable of our required 
flow rates (500 scfm and up) are 
either too complex or too slow— 
and most are for low pressure 


Ol & FUEL 
ASSEMBLIES ON 
A DIESEL ENGINE 


service. 

And of course, even in room- 
temperature equipment, we are 
limited by the radiation tolerance 
we require—10® rads. 
eee eee eee eeeeeeeeeeeeeeeeeeeeeeeeee 
1. A. DAY 
Engineer 
The University of California 
Lawrence Radiation Laboratory 
Livermore, Calif. 


-_ 


AIR BRAKE 
ASSEMBLY ON 
A TRAIN 


The improvements needed in hy- 
draulic pumps and motors are 
higher output, finer positioning, 
and better sealing in that order. 

— ae Miniaturization is vital to all mili- 
AIR CONDITIONER ki tary products, and would improve 
a broad line of civilian products. 
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P. A. PAPA 
Mechanical Engineer 


VIBRATION PROOF * LEAK PROOF * ABRASION RESISTANT Vitro. Engineering Co 


New York, New York 

Manufacturers and users of equipment requiring hose assemblies can depend on 

Stratoflex flexible hose and hose fittings to reduce downtime through availability, 

thereby holding maintenance costs to a minimum. Designed for diesel, automotive, I would like to see a low pres- 
general industrial and commercial applications, Stratoflex hose and fittings have the sure (500-psi) water hydraulic 
proven durability that is necessary for dependable service. Stratoflex hose and valve with replaceable seals rather 
fittings are available in a wide variety of sizes and types to meet every require- than metal-to-metal seals. Most 
ment. Shown above are typical installations where Stratoflex hose and fittings are hydraulic valves are for high pres- 
giving economical, dependable service. sure and ere not suited to our 
needs. These high pressure valves 
are more expensive than low pres- 
sure valves would be. Therefore, 


For complete information, write for 2 bulletin SFI-1 





SALES OFFICES: 
Atlanta, Chicago 
Cleveland, Dayton we pay a premium for the valves 


he Detroit, Fort Wayne °. 
Fort Worth, Hawthorne used in our low pressure sy stems. 
5 Houston, Kansas City 


P.O Milwaukee, New York H. B. COPE ' 
Box 10398 « Fort Worth, Texas e x Oriando, Philadephia Development Engineer 


Branch Plants: Hawthorne, Calit., Fort Y As Pittsburgh, San Diego Tyler Pipe & Foundry Co 
in Canada: Stratotiex of Canada, inc San Francisco, Seattle Tyler, Texa 

e “ "xas 
in Great Gritain: Stratofies (U.K) Ltd Toronto, Tulsa , ‘ 











Continued on page 20 
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Compact rectangular aluminum body with flat 


base for easy horizontal or vertical mounting. 
14%” bore, in either 1” or 2” stroke length. 


Cast aluminum body designed for 
either horizontal or vertical mount- 
ing. Slotted mounting holes facil- 
itate easy installation or rearrange- 
ment. Available in 2”, 3” or 4” bore 
sizes and in 1” or 2” stroke lengths. 


MODEL NO 


ee 
Pos seme los FATE TP ee 


eb a a 


seat nie TT $23.80) 
| 43, | 6% | 4% | 4-18 | % | $26.50) 


*Prices subject to quantity discounts. 
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P \ - 
: {One word explains the nud 
| of these switches. . 


We would like some small valves 


& (144” or 3”) with solenoid con- 
trolled pilot operation and an ori- 
fice to limit spool speed and elimi- 

| nate system shock. These are pres- 
| ently available only in large valves 
| (34” up). We do not like to pipe 
2 up a series of valves to obtain 


what we want. This addition would 

make our machines much quieter, 

: , have longer life by eliminating 

Denison LOXSWITCH Limit Switches operate with the depend- chock. Smaller valves weeld not 
ability of Old Faithful. Oil- and dust-tight features, superior affect us adversely on machine 
electrical characteristics and mechanical design result in speed since this valve controls on- 
three to five times longer life than comparable switches. ly oe and positioning cir. 

cuit. 


B. BLEVENS 
Chief Engineer 


L100W HEAVY DUTY LIMIT SWITCH Miller +; am Corp 


Louisville, 


@ 45 CIRCUIT ARRANGEMENTS. 


@ LONGEST CONTACT LIFE due to | , @ What is the ideal pressure 
impact of 2.5 grams and minimum “bounce”. for your equipment? Could 
you benefit from higher pres- 

@ WATER-, DUST- AND OIL-TIGHT, NEMA 12. sure components? What kind 


“OXSwitcH @ ONLY FOUR movina PARTS. of equipment do you design? 
@ 70° SAFETY OVERTRAVEL We design systems for industrial 

without Use of Cute oom oF came, machinery, and use components in 
@ OVER 150 LEVER STYLES. the 1500 to 2000-psi class. We 
could benefit from higher pres- 
sures providing the equipment was 


| DENISON. 








reliable. 


D. ALBRECHT 


MODEL M PRECISION LIMIT SWITCH (5 SEE 


Lafayette Hill, Penna. 
@ LONG MECHANICAL LIFE 
nylon latch mechanism. 


@ 600 VOLT INDUSTRIAL CONTROL RATING. The ideal pressure for our equip- 
@ COMPLETELY ISOLATED CIRCUITS. ment is 100 kg/sq cm (1420 psi). 
@ 6° TRIP DIFFERENTIAL, XSWiTG I am sorry, however, that we can- 

50° overtravel in both directions. not prepare such hydraulic acces- 
@ PRECISION REPEATABILITY + .001". sories as hoses, connections, etc. 
@ WATER-, OIL-, DUST-TIGHT — NEMA 12. oF as may assure high-pressure con- 


@ FULLY INTERCHANGEABLE tinuous application. 

with thousands of existing layouts. ; It is no doubt beneficial to in- 
crease the working pressure of our 
BOTH MODELS AVAILABLE WITH PLUG-IN CONVENIENCE systems to 200 kg/sq cm. (2840 


i). Our main products are auto- 


Write for literature describing our complete line. pet). . 
Address R. B. DENISON MFG. CO., 386 Broadway, Bedford, Ohio matic welding machines, transfer 


apparatus, and other industrial 





equipment. 


DENISON LOXSWITCH. | maw 


Engineering Division 
Dengensha Manufacturing Co. 
Toyko, Japan 








Wire with LOXSWITCH and you wire for good! 
rcle 33 on Reader Service Card 
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il u LL G Tl C§ makes a superior valve — 


a simple, versatile valve! 







| A A A 


x2. A Ny eS 


a —-f- oe 3 —— ee | 


SSS SONNE a © 





I 





/t works.. 
and works... 


and works! 


TO FIND OUT WHY CONTACT 


MYUCS, lie. 


HIGHLAND, MICHIGAN 





Char-Lyan 
“ORBITROL. 


PROVIDES 


NOT THIS... 


e 


Patent No. 2,821,171 


The New ORBITROL is a completely integrated fluid steering con- 
trol system that eliminates steering gear boxes and mechanical 
linkages to the axle. 

Only ORBITROL provides remote rotary servo control with sensory 
direction and delivery measurement within the same unit... the 
ideal ept for modern self-propelled vehicles. 

ORBITROL also features integral manual steering for use in 
emergency or “engine-off” conditions... 


When live hydraulic power is not available the ORBITROL 
automatically becomes a rotary hand pump and directs fluid 
to move the actuator in either direction when the steering 
wheel is rotated. 

The ORBITROL is ideally suited for controlling conven- 
tional steering systems, multiple axles and dual control in- 
stallations. 

Contact CHAR-LYNN today... our engineers will be 
pleased to submit recommendations relative to your particular 
application or needs. 


The presently considered ideal 
pressure for our equipment is 
around 1000 psi. Higher pressure 
equipment would benefit us _be- 
cause it would help reduce the 
physical size of our components. 
We manufacture industrial valves. 
We use hydraulic power as a valve 
actuator. We are interested in 
higher pressure, industrial type 
cylinders, pumps, etc. that would 
help toward miniaturization of hy- 
draulic valve operators. 

E. EB. PINSEL 
Design Engineer 


Yarnall Waring 
Philadelphia, Pa 


\s a design service firm, we are 
involved in a variety of industrial 
and mobile hydraulic applications. 
Therefore, there is no ideal pres- 
sure for our equipment. In the mo- 
bile field, | believe we could bene- 
fit from hydraulic components 
that are reliable at higher pres- 
sures. 

J. L. DONALDSON 
Chief Engineer 


Delta Design Co. 
Milwaukee, Wisc. 


The best pressure for our equip- 
ment is about 600 psi. It gives us 
good use of the available space, 
adequate power, and_ tolerable 
leakage and maintenance condi- 
tions. Also the heat generation 
level can be accommodated with- 
out coolers. 

Our industrial applications are 
essentially machine tools which re- 
quire many power units. We could 
benefit from higher pressure com- 
ponents to use less space for the 
components. It would be of great- 
est advantage, however, to be able 
to reduce the number of power 
units that go with a transfer ma- 
chine. The -hydraulic components 
are used to move or clamp the 
workpiece or units of the machine. 

JOSEPH H. COHEN 
Project Engineer 
The Cross Company 
Detroit, Michigan 
Continued on page 24 
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Sundstrand remote power transmission 
..1a “cool” idea for a coach builder 


If you have a tough power transmission problem, per- 
haps you can profit from the experience of a leading 
transit coach builder. 

When poor cooling efficiency and high noise level 
made it necessary to relocate the condenser for a 
coach air conditioning system, lack of space posed a 
real problem. Company engineers had to devise a 
compact means for transmitting power to the con- 
denser fan (moved to the top of the coach). 


Working with Sundstrand engineers, the coach 
builder solved the problem by mounting a Sundstrand 
pump under the coach on the compressor and con- 
necting it— with small-diameter hydraulic lines—to 
a compact hydraulic motor directly powering the 
condenser fan. 

The pump in this system converts variable input 
speed from the bus engine to constant rpm at the 
condenser fan motor. By continuously measuring 
its own output, the pump automatically assures a 
constant volume of fluid to the motor, regardless of 
bus speed. 





The small-diameter motor easily fits inside the fan 
hub, does not disturb air flow through the fan and 
or the condenser. Cool, quiet operation of the motor 
ends heat problems, increases condenser efficiency, 
and substantially reduces noise inside the coach. 


Standard Sundstrand hydraulic components can 
be arranged in other ways to meet a variety of power 
transmission requirements. Other operating charac- 
teristics available with standard Sundstrand compo- 
nents include: automatic torque multiplication; 
infinitely variable speed control; variable speed out- 
put from a constant speed; automatic matching of 
power output to load requirements; and single-lever 
control of start, stop, forward, and reverse speed. 


Manufacturers in five fields are now applying the 
exclusive benefits of hydraulic power to their equip- 
ment economically. Modern Sundstrand hydraulic 
power transmission systems can be the solution to 
your power transmission problems. Write, outlining 
your requirements, to Mr. Ray Murphy, Application 
Engineer. 


DIVISION OF SUNDSTRAND CORPORATION 


qm SUNDSTRAND HYDRAULICS 
— 














How a coach builder uses Sundstrand components 


to solve a difficult power transmission problem. 


CONDENSER FA 


RESERVOIR 


Tae 


ANY 


SUNDSTRAND 
VARIABLE 
DISPLACEMENT 


COMPRESSOR 
DRIVEN BY PTO 
FROM COACH ENGINE 


AND MOUNTED BENEATH COACH 


2210 Harrison Avenue + Rockford, Illinois 


SUNDSTRAND 
FIXED DISPLACEMENT 
FLUID MOTOR 





ENTIRE CONDENSER UNIT 
IS MOUNTED ATOP COACH 





A 


words 
about 
Couplers 
from 
Earl F. Bruning 


Fourteen years ago those of us who were most concerned 
saw that before the art of hydraulics could fulfill its most 
extravagant promises, there would have to be found a simpler 
way of connecting fluid lines. It would have to be a precise 
way, too, because in handling fuels and liquids in the years 
thead, no spillage or air inclusion could be acceptable. 


At The Bruning Company, we believe we have a family of 
quick-disconnect couplers that is definitely superior, exhibit- 
ing very low flow resistance and turbulence, and with operat- 
ing pressures from 6,000 to 10,000 P.S.I. and up. 


lhe Bruning line of couplers is the broadest in the industry. 
Models can be furnished for nearly any fluid medium, ranging 
from simple hydraulic fluids to the most exotic liquids and 


fuels—even under extreme temperature conditions. 


lypes include self-sealing and open-flow, self-locking and 
slip-joint, and various models for connecting and disconnect- 


ing under pressure 


Because we have become specialists in this field and enjoy a 
remarkable degree of employee coopera- 
tion and enthusiasm, we have been able 
to price most of our couplers substantially 


below competitive models 


Please let us know your application 
specifications so that we can send you 


1 sample Bruning coupler 


UNING 


COMPANY 


LINCOLN, NEBRASKA 


Phone — HE 5-3511 * TWX —Li 8151 
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Our hydraulic equipment is in- 
dustrial and aircraft in the range 
of 3000 psi to 6000 psi. We could 
benefit from higher pressure com- 
ponents—to 10,000 psi. The equip- 
ment is used mainly for power sup- 
ply and drive motors. 

I think the scope of the material 
covered in Hydraulics & Pneu- 
matics is excellent, but I would like 
to see more information on oil 
performance and oils used between 
500 F and 1000 F. 

FRANK P. MILICI 
Project Engineer 
Curtiss Wright Corp 


Propeller Division 


Caldwell, N. J. 


Most of the equipment that | 
have contact with is in the low 
pressure category, that is 2 atm 
and less. In certain instances, high 
pressure components are highly de- 
sirable, but I have been able to 
find components to suit my needs 
to date. Most of our equipment 
is designed for aerospace auxiliary 
power applications. 

E. FINDL 
Senior Research Engineer 


Sundstrand Corp. 
Granada Hills, Calif. 


We design gas turbine controls. 
Two types of controls are com- 
mon: hot air, where pressure de- 
pends on compressor characteris- 
tics and the stage from which air 
is bled; fuel systems, where pres- 
sure is determined by the com- 
bustor nozzle back pressure. We 
also work with gas turbine lube oil 
systems, where pressures so far 
have been below 300 psi. 

R. MCKINNON 
Design Engineer 
Solar Aircraft Co. 


San Diego, Calif. 
vvyv 
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FREE THIS VALUABLE BOOKLET 












You can use Boosters to 
particular advantage in: 


Pressing Stamping 
Shearing Marking 
Punching Crimping 
Welding Blanking 
Riveting Clamping 
Crimping Bending 
Embossing Molding 
Feeding Testing 
Laminating And similar 
Compressing applications 


For prompt personal service, call our 
Engineering Dept. at Porter 6-3400 
Bensenville, lil. Call ‘‘collect,’’ person 
to person (at our expense). 





54 Cc a 2 4 


fo more econon 
ilel gem elgelesil: 
Fluid Power! 





Exactly how do Boosters save space, weight, air, cut costs, 
increase efficiency, reduce maintenance? How do they pro- 
vide smooth hydraulic power (up to 10,000 psi or more) from 
your shop air and maintain pressure without heat generation 
or additional power consumption? Exactly how and where are 
they now being used? The whole absorbing story is told in 
color—along with full information on available models, dimen- 
sional data, pricing, etc.—in this new interesting booklet 
specially prepared for busy, time-short designers, engineers, 
and production men. Write today for your free copy. 


MILLER FLUID POWER 


DIVISION OF FLICK-REEDY CORPORATION 
7NO017 York Road, Bensenville, Illinois 


AIR AND HYDRAULIC CYLINDERS - ACCUMULATORS 
COUNTERBALANCE CYLINDERS - BOOSTERS 





PAGEing all 


LEATHER PACKING 
USERS 


THERE ARE MANY USES FOR PAGE 
U's Vee's CUPS FLANGES 


Brake Cylinders Soda Fountains 
Hydraulic Jacks Door Closures 
Fire Hydrants Elevators 
Fire Extinguishers Road Machinery 
Kerosene Pumps Spray Guns 
Gasoline Pumps Grease Guns 
Crossing Gates Windshield Wipers 
Marine Toilets Auto Lifts 

Etc. 


PAGE has at their disposal a number of leather tannages as 
well as a wide variety of impregnations or coatings. The right combination of 
these leathers and treatments can be utilized to best suit your needs for leather 
packings. There are many advantages of leather packings over other types — 
Lower coefficient of friction @ Will not readily cold flow ® Low in first 
cost @ Suitable for wide range of pressures ® Will not score or abrade ® 
Adaptable to wider range of oil types © Permits greater metal clearances ® Can 


be stored indefinitely @ ls not affected by sub-zero temperatures. 


PAG HAS THE LEATHER FOR 
EVERY SPECIFICATION 


STANDARD OAK Recommended for average 
Cup Type conditions of cold water, oil, and air pressure. Oak 
Ounide leather is not recommended for water that is too 
Cremeter hot for the hand to stand 


4p Thickness 





Vv" Type 





HERCULES RETAN Recommended for general 
hydraulic and pneumatic use. This “top grade” 
leather is highly resistant to heat and friction, and 
ofiers a greater wearing quality for applications 
that demand a more durable packing 


BLUE CHROME A mineral tanned leather for 
use in specalized applications. Withstands high 
pressures as well as extreme conditions of heat, 
gas, and acid fumes 





Deserves Our Attention 


Flange Type send Us You Problems for Recommendations 


. 
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ASME SUMMER ANNUAL 
MEETING 


June 11-15 


Statler Hilton Hotel 
Los Angeles 


HYDRAULICS COURSE 
June 12-13 


Illinois Institute of Technology, 3300 
S. Federal St., Chicago 16. Contact 
D. W. Prosser, Oil Hydraulics Lab 
oratory for details. 


WESTERN PLANT 
MAINTENANCE SHOW 
July 18-20 


Pan Pacific Auditorium 
Los Angeles 


1961 CRYOGENIC 
ENGINEERING CONFERENCE 


August 15-17 


Univ. of Michigan 
Ann Arbor 


SAE PRODUCTION FORUM & 
ENGINEERING DISPLAY 


Combined SAE Farm, Construction 
and Industrial Machinery: Power 
Plant; and Transportation Meetings 


September 11-14 


Milwaukee Auditorium 


SAE A-6 COMMITTEE MEETING 


A erospat e Hydraulic & Pneumatic 
Systems & Equipment 


Week of S« ptember 25 


Ramada Inn 
Phoenix 


SAE AEROSPACE 

ENGINEERING & 

MANUFACTURING MEETING 
October 9 13 


The Ambassador 


Los Angeles 
FLUID POWER SOCIETY 
ANNUAL MEETING 
October 18 


Sherman Hotel 
Chicago 


NATIONAL CONFERENCE ON 
INDUSTRIAL HYDRAULICS 
October 19-20 
Sherman Hote] 
Chicago 
NFPA FALL MEETING 
October 24-26 
Sheraton Hotel 


Philadelphia 
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TYPE 20AS 


NORGREN 
PRECISION 
PRESSURE 
REGULATOR 


high sensitivity and exact accuracy 


of air pressure regulation 


The new Norgren Precision Pressure Regulator, Type 20AS, 
is designed for air-gauging, laboratory use, pilot regulation 
and other applications where a high degree of accuracy and 
sensitivity is required for air pressure regulation. Operation 
of the new Type 20AS regulator is characterized by 


the follow ing 


Accurate regulation at all flows up to the maximum flow 
recommended for 4%" pipe. This is more than 2 times the flow 
previously possible with instrumentation regulators. 


Immediate response and high sensitivity. 


<3 Exact repeatability and freedom from drift over short or long 
time operations. 


4 Accurate regulation—even at delivery pressures below 1 psi. 


See SRO Sect 
SPECIFICATIONS: 


0-60 psig secondary pressure 
0-150 psig primary pressure 
32° to 160° F temperature range 


¥%," pipe size 


Flow curves 
and regulation curves 
20AS pre nigth 
uded in Norg 
NA-7 ee below 


TS. 


] 


3 2eur 


¥ 


Re <a 
8 3 iss 
- r, 
* 
Potten J) oe 20 ES 


For complete technical information about the new Norgren Precision Pressure Regulator, call your nearby 
Norgren Representative listed in your telephone directory—or write factory for brochure NA-7. 


a C. A. NORGREN CO. 


3402 SOUTH ELATI STREET +» ENGLEWOOD, COLORADO 
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keeping up with design, application, methods 





Hydraulic Motors Feed Steel Furnaces 





A hydraulically actuated dolom- 

ite throwing machine, manufac- 

—) , tured by Blaw-Knox Co., Pitts- 

burgh, that relieves operators of 

—s hand shoveling, is driven up to the 

steel furnaces by fluid motors 

Three vane type pumps on the 

1X t--4] | machine are flange-mounted on a 

Fr plate and driven through gearing 
from a single 25-hp motor. 
































u 











ewes om 
way Two electrically driven pumps 
drive two motors that power the 
PF PF (a) track-mounted machine. Two ro- 
tary type, directional control 


valves actuate the hydraulic mo- 
it tors. They are subplate mounted 
on the reservoir and linked to- 
gether with a single handle. Should 

















ROTARY TYPE control valves for machine drive motors are linked together and : , 
operated by a single handle. either pump fail, the other pump 


is able to move the machine away 
from the furnace to a repair area. 

A third pump drives another 
hydraulic motor which actuates 
the belt-driven throwing mechan- 
ism. A flow control valve main- 
tains constant motor speed for 
uniform feed of dolomite into the 
furnace. vvv 





COMING NEXT MONTH... 


Understanding Pipe, Tube, and 
Hose Sizes 


Simplify Your Air Circuits 


Controlling Accumulator Water 


Level 
RESERVOIR MOUNTS directional valves, flow controls, and key-locked, relief valves. 
Dolomite feed (center) is supplied from overhead hopper. 
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5000 psi; 1%” -2”; 2, 3 and 
4-way; 2 and 3-position; op- 
tional sub-plate mounting 


5000 psi; 2”-4”; 3 and 4-way; 3-position 2000 psi; %” -1”; 2, 3 and 
4-way; 2 and 3-position 


for water or oil service 


HUNT Hydraulic Valves 


zero leakage + shock-reducing operation « sizes from 2"- 8" « pressures to 5000 psi 


If you're designing or operating hydraulic systems requiring valving of raw water, 
soluble oil and water, or oil, and if you’re interested in precise control, positive 
shut-off, reduction of shock and hammer, plus years of trouble-free operation . . . 
you'll find it worthwhile to investigate Hunt’s complete line of hydraulic valves, 
featuring resilient U-packers. The higher the pressure, the tighter the seal! 


You'll have a choice of 3 pressure ranges, 2000, 3500 and 5000 psi... a choice of 
sizes from ¥% through 8 inches . . . a choice of manual lever or remote pilot actuation 
. . . a choice of types — 2-way, 3 and 4-way, 2 or 3-position . . . a choice of steel or 
high tensile cast or forged brass bodies and direct or sub-plate mounting in many sizes. 
You'll even find double check types, capable of withstanding pressure in both 
directions without external check valves, ideal for hydrostatic testing of tubes, pressure 
vessels and similar items. 


Take advantage of Hunt’s years of experience in hydraulic control. Call in your 
Hunt representative for recommendations today. 

For more information, write for Bulletin 604. 

Address Hunt Valve Company, Salem, Ohio, QUICK-AS-WINK®©® AIR AND HYDRAULIC 


a. VALVES 


3016 HUNT VALVE COMPANY ¢ DIVISION OF IBEC «© SALEM, OHIO 
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it's new 
t seals 
t saves 
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ASME Releases 
Report on Research 


Ideas, Inertia, and Achievement, 
which presents the views and ex- 
periences of more than 100 chief 
executives, scientists, and engi- 
neers of 88 leading corporations 
and research institutions in the 
United States and Western Europe, 
has been published by the Ameri- 
can Society of Mechanical Engi- 
neers. It offers suggestions to over- 


BRIEF NOTES 


PROPOSED STANDARDS FOR TFE RESINS 


come the time lag between origi- 
nal scientific discovery, and en- 
gineering application in a free 
enterprise system. 

The report is available at $3.50 
per copy from ASME, 29 W. 39th 
St., New York 18, N. Y. 


CLEVELAND CHAPTER 


“Hydraulic Leakage . . . How 
To Control It” was discussed at 
the March meeting of the Cleve- 
land Chapter by four panelists rep- 





Continued on page 32 


. The April 1961 issue of 


du Pont’s Journal of Teflon publishes proposed commercial standards 
for polytetrafluoroethylene molded shapes. Submitted by the Fluoro 
carbons Division of the Society of the Plastics Industry, Inc 


ACADEMIC PROGRAMS NEED IMPROVING . .. Paul H. Robbins, execu 
tive director of the National Society of Professional Engineers, re 
cently told a House Education Subcommittee that the primary con- 
cern of the Federal Government should be to improve the quality 
of college students, not their quantity. He indicated that the 
greatest need is for post graduate education and fellowships, rather 
than undergraduate scholarships 


BROCHURE ON PLASTICS CHARTS Commercial Plastics & Supply 
Co., New York, has published a brochure that lists thermoplastics, 
thermosets, and high-pressure laminates. Physical, chemical, electrical, 


mechanical, and thermal properties are given. 


ther RB&W development from 
Da n plastic, this new threaded 
plug replaces more expensive metal 


plugs in many hydraulic and com- 
| 


A.S.A. TO STUDY STANDARDS USE... The American Standards Asso- 
ciation was chosen by the US Navy Bureau of Ships to study agree- 
ment possibilities between voluntary industrial standards and the 

yressor applications specifications used by the Bureau of Ships in its ship building pro- 

It not only saves on cost and gram 

veight, but also does a better job. 

Fluid pressure forces mating STATUS OF ENGINEERS IN INDUSTRY REPORT ... A survey-interview 

threads together, creates a still report on the engineering profession, Engineering Professionalism in 

tighter seal, locks threads in place. Industry, is available from the National Society of Professional En- 
Metal-like mechanical properties gineers, Washington, D. ¢ 
of Delrin provide excellent 

strength, dimensional] stability, GLASS DRILLING MACHINE . The Gardner-Denver Co. Quincy, IIL, 

igidity. Count also on resistance has announced an automatic production machine using pneumatic 
to corrosion and solvents. feed units for drilling holes in glass. The process is safe, accurate, 
Available in %, y, %, 1%” pipe and fast 
zes. Send for samples. 

MIDGET ROTARY ACTUATORS .. . Small hydraulic or pneumatic actu- 
ators have reciprocating motion, operate to 1000 psi and develop to 
80 Ib.-in. Actuators are manufactured by Ex-Cell-O Corp., and can 
be used in instruments, remote controls, machinery, or other devices. 


Ask about other parts you would like 
custom-molded from Delrin, or other 
thermoplastics, in production quantities. 


Write Russell, Burdsall & Ward 
Bolt and Nut Company, Port 
Chester, New York. 


LITERATURE ON HIGH-FATIGUE SOCKET SCREWS . . . New socket- 
head cap screws with two to four times the fatigue life of comparable 
industrial fasteners are reviewed in a four-page technical bulletin 


available from Standard Pressed Steel Co., Jenkintown, Pa. 


* Du Pont trademark 


PAMPHLET OF TEFLON SHAPES . A pamphlet describing the chemical, 
physical, thermal, and electrical properties of various Teflon shapes 
is announced by Cadillac Plastics & Chemical Co., Detroit. Quality 


116th year checking, fabrication, tools, and cutting speeds are discussed. 
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POWER for the biggest 
mobile rigs, toughest jobs ! 


WEBSTER “JD” SERIES HYDRAULIC PUMP 


Match your big equipment to the most rugged duty with this newest 
Webster and you come up with some interesting answers in hydraulic 
performance. Fluid power up to 2000 psi! Requires less input horse- 
power! Saves fuel! 

This sectioned view and the specifications at right tell the story. 
The “JD” Series’ anti-friction bearings save power, pressure balanced 
wear plates assure high volumetric efficiency — other equally important 
features mean extra work output, trouble-free operation ! 

Webster Electric “JD” Series Pump is a trim, very compact unit 
designed to fit in tight locations. Ideal for agricultural, construction, 
industrial, utility equipment — machine tools as well. It’s available in 
5 sizes from 5 to 17 gpm — attaches easily with a choice of mountings. 
Ask your Webster Electric representative for all the facts on this power- 
ful new pump — or write direct for engineering detailed sheet HY1-2. 


OIL HYDRAULICS DIVISION 


ELECTRIC 
RACINE-Wwis 





WEBSTER 














SPECIFICATIONS 

Capacity: 5 sizes, 5 to 17 gpm. 

Operating Pressure: Up to 2000 psi. 

Operating Speed: Up to 2400 rpm. 

Wear Plates: Pressure balanced — prevent 
clearance changes from heat. 

Bearings: 4 anti-friction needle bearings — 
save power or fuel. Ball bearings on drive 
shaft to absorb end thrust. 

Gears: Smooth-running, spur cut. One piece 
gear and bearing journal units assure 
minimum deflection and proper alignment. 

Drive: Free-floating internal spline — 
eliminates key failures. 

Seal: Double lip on drive shaft — added 
protection from seal failure and dirt. 


Porting: End, side, or bottom. 


Mounting: SAE Type A, 2-bolt mounting 
flange standard. Foot mounting optional, 





FLUID POWER 
AT WORK 


resenting manufacturers and users 
of seals, packings, and fittings. 


assembly are responsible for a 
great number of leaks. Reviewing 
the evolution of fittings, Vance felt 
that O-ring type fittings have been 
helpful in eliminating many leak- 
age problems, with the added con- 
venience of positioning the fitting 


@ Seal Manufacturer Talks— 
Lewis Tharp of E. F. Houghton 
& Co. indicated that seal and pack- 
ing users sometimes expect too 
much of the seals they use. It is 
unreasonable to expect seals and 
packings to perform equally well 


over a wide range of operating 
pressures and temperatures. Users 
should be alert to this, and en- 
deavor to choose and specify seals 
and packings compatible with their 
particular applications. Differences 
of opinion between manufacturers 
and engineers also remain to be 


in the proper direction. 
@ User's View point—Robert Proper training and supervision 
Vance, chief development engineer 


of Elwell-Parker Electric Co. 
pointed out that leakage is not 


of assembly personnel, and instruc- 
tion in correct assembly practices 
still remain key factors along with 
caused by any one specific factor, the selection of proper fittings and 
but rather a combination of fac- components in solving leakage dif- 
tors. Improper design and careless ficulties. 
resolved. 
For instance, how tight should a 
seal be on a moving shaft such as 
a cylinder rod? Engineers would 
like to have zero leakage. Seal 
manufactureres want some leak- 
age, enough to lubricate the rod, 
and prevent the seal from scoring 
and cracking. 





The Fluid Power Society has 
been formed to further the 
development and use of fluid 
power. Membership informa- 
tion is available from head- 
quarters at 5595 N. Hollywood 
Ave., Milwaukee 17, Wisc. 





@ Maintenance Problems 
John McAfee, Foreman, Master 
Mechanics Div.. Chevrolet Cleve- 
land, explained that maintenance 
efficiency is only as good as the 
workmanship that goes into it. Il- 
lustrating his talk with entertain- 
THESE HANDS SHAPE the quality of hydraulic cylinders ing slides, McAfee indicated that 
at CROSS Manufacturing Company. 
These hands sense the mettle of ma- 
terials — deliver uncompromising 
machine artistry that promises depend- 
ability. These hands dare to test their 
skill with rigid, station-by-station in- 
spection to assure conformity to the 
highest standards. For a hydraulic 
cylinder built to withstand severe pres- 
sures, corrosive atmospheres and 
violent stresses— look to CROSS —a 
complete line of reliable hydraulic 


cylinders for all industrial applications. 


Continued on page 36 





PNEUMATIC BENDER for wire, rod, 
and bar operates at 80-psi pressure, The 
adjustable 3'/, x 9 in. cylinder drives a 
rack and pinion. A pin mounted at the 
top of the pinion moves in a slot in the 
table and bends the material as the cyl- 
inder is retracted. The machine is foot 
operated, has an adjustable bending 
angle of 135 degrees, and can produce 
up to 500 bending cycles per hour. Man- 
ufactured by the Lubow Machine Co., 
New York. 


MANUFACTURING COMPANY 
Lewis. Kansas / Phone EA 4-5525 


CROSS Engineers Available to You for Free Consultation! 
Circle 30 on Reader Service Card 
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Quality... the best economy of all 


Another product of Sunoco research... 
a fire-resistant hydraulic fluid 


The flame test. above, dramatizes the 
effectiveness of Sun’s new fire-resistant 
hydraulic fluid. The wick in the conven 
tional fluid burns readily; the wick in 
Sun’s new fluid just can’t be lighted 


SUNSAFE, a water-in-oil emulsion, 


eliminates fire hazards provides in 
creased safety to personnel and equip 
ment. At the same time, operators get 
the essential performance characteris 
tics of a top-grade hydraulic oil—low 


rates of wear, long service life, and 


protection against rust and corrosion. 
This combination of quality in engi- 
neering know-how, and quality in prod- 
uct, proves once again that quality in 
any sense is the best economy of all. 
For 73 years Sunoco has meant qual- 
ity right down the line. Today, this 
quality is found in more than 400 
Sunoco industrial products. SUN OIL 
ComPANY, Phila. 3, Pa., Dept. I-14. 
In Canada: Sun Oil Company 
Limited, Toronto and Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 








BREAKTHROUGH IN 
PRESSURE SWITCH ACCURACY 


at reduced prices 


) ate W ng 


—— 
’ 


preeeereny~ 
Vibbbsesss 


Diksha kd) ham 


AALAAL ALL 


THESE POINTS ARE IMPORTANT 


WE BUILD IN WE DON’T USE 


EXTREME ACCURACY LINKAGES & 
and DEPENDABILITY BEARINGS 


maintained during which, as they wear, 
operating life due to make the setting of the 
direct acting design pressure switch drift 


LIQUID SWITCHING 


IN ANY POSITION ELEMENTS 


which saves the installation 
costs encountered in mount 
ing a switch that uses liquid 
switching elements 


IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
or moving equipment 


which make the switch 
difficult to mount and 
very critical to vibration 


ACCORDIO 
BELLOWS 


which make the 
pressure switch 
sensitive to vibration 





PRESSURE SWITCH DIVISION 


arksdale sie 


5125 Alcoa Avenue, Los Angeles 58, California 
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New line of Barksdale pressure switches announced 

Improved accuracy, reduced cost and higher proof pres- 
sures are advantages made possible by design innovations 
in the new Barksdale diaphragm pressure switches. Accu- 
racy of =0.5° as compared to the customary 1.0% is 
guaranteed, and each unit is tested for repeat accuracy of 
set point and re-set point before shipment. Accuracies of 


0.2 are available on request 


Erector set design offers dual benefit 
The basic unit of all Barksdale diaphragm pressure switches 
is a diaphragm surrounded by a heavy protective capsule 
to which components may be attached as required Addi 
tion of a switch, switch bracket and adjusting bracket to the 
basic unit makes a stripped switch for use in a common 
cabinet with other electrical devices. (Original equipment 
manufacturers need not pay for a housing which is not 
needed.) Addition of a sealed housing to the stripped switch 
completes a weather- and vapor-tight switch unit. A stand 
ng with integral terminal block or an explosion 
proot housing with integral terminal block may be specified 
set construction allows wide choice in specifica 
that approximates a custom made switch and permits 
of cost-cutting mass production methods that are re 


prices 


Proof pressures to 600 psi 
In the low settings the new Barksdale pressure switches will 
0.1" mercury with proof pressure to 10 psi. In 
inges they will go up to 600 psi proof pressure at 
to 400 psi. This makes it possible to use inexpensive 


pressure switches on installations that presently 


riced bourdon tube switches 


Important additional advantages 

Because the housings of Barksdale pressure switches are in 
dependent of the sensing and switching mechanisms changes 
in ambient temperature will not throw these switches out 
of adjustment 

The adjustment brackets are specially designed to protect 
switch terminals against shorting during adjustment 

Lead wires are held down by a tension clip They cannot be 
pulled out accidently and thereby throw off the switch ad 
justment 


Mounting brackets may be oriented in any of four direc 


Tamper proof adjustment covers have servicing instruc- 
tions on the inside to allow for painting of the units 
Standard pressure connection is '4” n.p.t. female pipe fit- 
ting. One-half inch fittings suitable for mounting directly 
on '2” pipe can be supplied on request 

Standard housing has nps conduit connections and a 
terminal block. The latter is accessible without removing 


the housing by lifting a cover plate 


Ask for new catalog and handbook 

Complete details on Barksdale diaphragm, piston and bour- 

don tube pressure switches are included in a new catalog 

and handbook. This free book is a practical aid in planning 

the vital link between your electric and hydraulic circuits 
It contains a glossary of terms, a schematic 
demonstration of operating characteristics, 
and a suggested step-by-step procedure for 
simplifying pressure switch selection. In ad 
dition, the book gives a complete run-down 
on all the detail features leading to the unit 
that answers your specific control problems. 
Send for your copy now, or ask your Barks- 


dale representative. 


1 — 









NOW ich PERFORMANCE 
f AND CAPACITY 
uaip DASHPOTS 


ilosape photos show cr 22 Standard Models 


Dashpots assembled , SINGLE OR DOUBLE ACTING 


from standard components TAY LORE D to YO U ~ S PECS 


Panes ae \ NOW for the first time standard precision Dashpots 
4 th at competitive prices are available to meet your exact 

| energy absorption requirements. Standard off-the-shelf 
if components developed from Taylor Liquid Spring Shoks 
| provide wide variations in capabilities at low cost to meet 

= ' desired shock curves. Complete line includes wide range 
VELOCITY CONSCIOUS TYPE V : energy absorption to fit specific envelope areas and 
SAVE WEIGHT, SPACE AND COSTS. It pays, in multiple 
savings, to standardize on Taylor Liquid Dashpots. 


’ >. 
i. AL Se LOW COST TAYLOR 
. PLASTIC DASHPO rs 


Patented Taylor Plastic Dashpot con- 
PRESSURE RESPONSIVE TYPE RR struction utilizes the unique hig density 
Moximum force and minimum stroke at all , structure to hold peak shock loads with 
+a saa moderate strength plastics. These Dash- 
velgeiies. ate o flat topped curve ots are ideal for applications requiring 
at maximum force (ysed on manned aircraft) al arge production quantities at lowest unit 
costs and provide a large range of energy 
absorption. 











Minimum impact or shock for any input ve- 
locity (used on aircraft carrier application) 





MINIATURES To 21873,993; 


2,909,368 
ond pending U.S. 
MONSTERS (°° 


10 ro 8,860,000 


INCH POUNDS 





TAYLORED METERING PIN TYPE T 
Provides any shape energy profile (used 
on electric circuit breaker) 


70" —— Write for 


“ i FREE dandbook ‘a 
TAYLOR DEVICES, Inc. 


Specialists in Compressible Material Devices 








ENVIRONMENTAL CAPABILITIES 
Made possible by stability of Taylor liquids 
and seals (used on missile systems) 








TO PUT 
YOUR 


TRANS- 
MISSION 
IDEAS 

TO WORK: 


P3 SERIES HYDRAULIC GEAR PUMP 
Capacities 8.0 to 21.0 GPM at 
2000 RPM and 2000 PSI 
Displacement 1.0 to 2.7 cu. in. 
Speeds to 3000 RPM 
Operating Pressure 2000 PS! 


Controlled pressure loading® is the 
refinement Wooster engineers offer to 
design engineers. Whether the pump is 
operating at high or low pressure, high 
or low speed, the loading force is always 
directly proportional to the unloading 
force, lengthening pump life by prevent- 
ing undue loads on bearing faces and 


journals 


Soon to be announced: New 3D Series 
Wooster Hydraulic Directional Control 
Valve * Patent Nos. 2420622, 28623615, 2824522 


DIVISION BW 


BORG-WARNER CORPORATION 
WOOSTER, OHIO 
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FLUID POWER 
AT WORK 


in a large plant, the most efficient 
and reliable method of controlling 
leakage is through a dependable 
record system. 

He described the “red tag” meth- 
od which helps him keep posted 
on the performance of every ma- 
chine. When a machines becomes 
a frequent offender, it receives par- 
ticular maintenance. 


e@ Fitting Design—Clark Lang- 
worthy of L & L Manufacturing 
Co. discussed fitting and port de- 
sign and application. He reviewed 
thread developments including dry- 
seal type, as well as O-ring fittings 
developed during World War Il. 
He indicated that higher pressures 
and temperatures in future aplica- 


BUSINESS BRIEFS 


tions will call for metal-to-metal 
type seals. 

In discussion following the pre- 
pared program, studies of counter- 
bore angle for O-ring fittings were 
explained. The proper number of 


V-rings was a point of discussion 


CHAIRMAN Allan Morris (second from 
right) introduces panelists: (from left to 
right) C. Langworthy, L. Tharp, R. Vance, 
and J. McAfee. 


and it was brought out that fre- 
quently designers specify more V- 
rings than are actually needed. 


Continued on page 38 


DOUGLAS TO BUY MIDWESTERN STOCK . . . Douglas Aircraft Co. an- 
nounced that negotiations are under way with Midwestern Instru- 
ments, Inc., Tulsa, Okla., for an agreement that would give Douglas 
a substantial capital interest in Midwestern. The Tulsa company 
manufactures recording oscillographs, servovalves, amplifiers, and 
other instruments 


KEELAVITE TO MARKET NEW PUMPS, MOTORS. ... Keelavite Hydraulics 
Ltd., Allesley, England, has acquired marketing rights in the United 
Kingdom and the Commonwealth for axial piston pumps and motors 


manufactured by Louis de Roll Iron Works Ltd. 


EXPAND PRODUCTION FACILITIES . . . A new all-steel building will 
house the two new electric welded tube mills of Ohio Seamless Tube, 
Div., Copperweld Steel Co. This is part of a $3,000,000 expansion and 
improvement program of production facilities throughout the plant. 


BABCOCK & WILCOX HAS NEW PRICE PROCEDURE .. . The Babcock 
and Wilcox Co., Tubular Products Div., has inaugurated a true quan- 
tity pricing procedure. This will make it economically possible for 
distributors to maintain adequate stocks of welding fittings and 
flanges. The system will provide improved service to customers. 


NEW YORK AIR BRAKE ACQUIRES SERVO MANUFACTURER... The 
New York Air Brake Co., has recently acquired Feedback Controls, 
Inc., Natick, Mass. Feedback Controls, designers and manufacturers 
of servo components and systems and electronic computing equip 
ment will be operated as a subsidiary of NYAB. 


HYDRO-LINE REPRESENTATION IN W. GERMANY .. . Stenzel and Co., 
Wiesbaden, Germany, will engineer, sell, and service all fluid and 
air power products of Hydro-Line Mfg. Co., Rockford, Ill. The West 
German distributor is Hydro-Line’s first sales representation outside 
the U.S 


IMC MAGNETICS APPOINTS OVERSEAS SALES AGENT .. . Trans- 
World Trade, Beverly Hills, Calif., has been appointed sales agent 
in Western Europe, the United Kingdom, Australia, and Japan for 
the Eastern and Western Divisions of IMC Magnetics Corp. 








One good Le Roi 
leads to another 
... USer reports 


One of the machines 
served by the Le Roi 
75S2 is the rivet drilling 
machine. The operator 
is shown gauging one 

of the drilled tubular 
rivets prior to finishing. 





LE ROI 75-HP STATIONARY COMPRESSOR 


First air-cooled Le Roi finishes & years of service with 
just routine cleaning and oll changes! 


Shown above is a Le Roi 75S2 compressor recently installed at John Hassall, 
Inc., Westbury, Long Island, manufacturer of job-designed fasteners and parts. 


Picking Le Roi came naturally when Hassall found need for additional air 
power, Their last Le Roi has worked for five years without trouble, and has 
required only filter cleaning and oil changes for upkeep. 


Hassall was convinced they could save 30% on installation, get more air 
from less space, and reduce maintenance time about 40% if they installed 
the air-cooled Le Roi 75S2 rather than a water-cooled air compressor. 


Moreover, Le Roi compactness permits installation near the point of use, 
with less piping and air loss. Air-cooling eliminates costly plumbing and 
water-line freeze-ups . . . permits indoor or outdoor installation. Dual control 
gives you constant speed or automatic start-stop operation. 


Pick Westinghouse unit-type or Le Roj stationary air compressors for your 
needs. Sizes from % to 100 hp. See your Le Roi distributor, or write to 
Le Roi Division, Westinghouse Air Brake Co., Sidney, Ohio. 


$0-07 


LEROI 
STATIONARY 
COMPRESSORS 


PORTABLE AND TRACTAIR® AIR COMPRESSORS + STATIONARY AIR COMPRESSORS «+ AIR TOOLS 





COMPACT 
LIGHTWEIGHT 
EASY TO INSTALL 


mined, 
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SPACESAVER 


Stainless Steel Valves 


Here is a stainless steel tubing valve—precision 
made yet rugged—which gives you improved per- 
formance plus savings in space, time and money. 
The SpaceSaver is more compact and lighter in 
weight than any other valve of comparable tubing 
size and pressure rating. Although capable of hand- 
ling gases and liquids at 12,000 p.s.i., these valves 
are priced for practical use at all lower pressures. 
Full port openings—with minimum pressure drop 
through the valve—are a major advantage. And 
installation is quick and easy—no threading, swag- 
ing, flaring, welding or special tools are required. 

AE SpaceSaver Valves are of 316 s.s. construc- 
tion and are available for 4” O.D., 4" O.D., 3%” 
O.D. or 44" O.D. tubing. 

Bulletin 257 gives complete information—yours 
for the asking. 


AUTOCLAVE ENGINEERS, INC. 


2935 West 22nd Street 7 Erie, Pa. 


Designers and Builders of High Pressure-High Temperature Equipment including: Valves ¢ 
Fittings * Stirred Autoclaves * Reactors * Pumps * Compressors * Complete High 
Pressure Package Systems including Instrumentation and Controls. 
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Bureau of Mines 
Lists Approved 
F/R Fluids 


The U. S. Department of the In- 
terior has released the names of 
companies whose fire-resistant hy- 
draulic fluids meet requirements of 
Schedule 30. This schedule lists all 
regulations and specifications for 
fire-resistant fluids and is issued 
by the Bureau of Mines. 

The Department of the Interior 
also made public two resolutions 
passed by the Mine Rescue Veter- 
ans of the Pittsburgh district: 


@ The oil industry is commended 
for its efforts in developing 
and promoting the use of new 
fire-resistant fluids. 


@ Fire-resistant fluids have been 
perfected to a point that has 
prompted the Veterans to en- 
courage the industry to adopt 
these fluids in all hydrauli- 
cally driven equipment. VVV 


Continued on page 40 





THERE IS LITTLE IDLE TIME with this 
semi-automatic transfer molding press. 
It molds plastic parts with inserts. At op- 
posite stations, the horizontal turntable 
carries two identical lower mold halves. 
While one of the halves is in normal 
molding position within the press, the 
other is outside the press. While the 
press molds and cures one “shot”, the 
operator easily loads the inserts and 
preforms into the empty mold half for 
the next “shot”. With a conventional 
press, the operator often has trouble 
positioning the inserts. When the mold 
opens, the turntable rotates 180 deg. 
Rising vertical pins eject the finished 
pieces. A hydraulic cylinder drives a 
rack, to rotate the table. It gets power 
from the main hydraulic system. Rotation 
is clockwise, then counterclockwise. 
Manufacturer is Plastics Equipment Div., 
F. J. Stokes Corp., Philadelphia. 


HYDRAULICS & PNEUMATICS 





Surgepruf offers greater freedom in designing new 

products and installations! Whatever the industry ap- 

plication, Surgepruf will furnish the finest swaged-on hy- 

draulic hose assemblies to meet the specifications of your plans. 

Low, medium, medium-high and high pressure assemblies are avail- 

PSSiy able. All are factory assembled. All provide a superior leak-proof 

la fluid seal with no braid exposure. They are quality controlled to strict 
eS Stewart-Warner standards. 


7 sl Surgepruf hose has a wear and abrasion resistant neoprene 
cover. Buna-N seamless inner tube is securely bonded to wire or 


Goin: fabric braid—takes severest wear in stride. Hose temperatures range 
from —40°F. to plus 275°F. All Surgepruf hose meet SAE Hydraulic 
WART-WAR Standards for working pressure and burst requirements. 


[Excellence] CORPORATION Precision machined Surgepruf standard steel couplings are zinc- 
dichromate finished to resist corrosion. Couplings are available in a 
variety of standard types, thread sizes and choice of metals. 
Discover the design flexibility possible with Surgepruf 
“Swaged-on” hydraulic hose assemblies. Send for a FREE, illustrated 
catalog— #40-37—for a full description of the Surgepruf line. 


Dept. AG-61, 1850 Diversey Pkwy., Chicago 14, Illinois 


in Canada: Stewart-Warner Corporation of Canada, Ltd 
Belleville, Ontario 
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text are clarified and correct- 
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@ New definitions have been 
added. 

® Calculations of volumetric ef- 
ficiency of reciprocat- 
ing pumps, using compres- 
sibility factors for water and 


Hydraulic Institute 
Issues Revisions 


The tenth edition of the Stand- 
ards of the Hydraulic Institute 


was recently revised. Some of the 


hydrocarbons are given. 
Copies may be purchased from 
the Hydraulic Institute, 122 East 
12nd St. New York 17, N. Y. Price 
is $1.25 for the revision, and $6.00 
for the complete up-to-date book. 


( hanges made are: 


@ Drawings. nomenclature, and 


BHEW 


Hydraulic Cylinders 


e Specific Adaptations 
e@ Application Engineering 


e@ Basic Designs 

@ Superior Quality 
BHEW SINGLE-ACTING GENERAL-PURPOSE CYLINDERS (1500 PsI 
DISPLACEMENT RAM STYLE SERIES) are designed around 
standard components but custom-built to suit your application. 
They're available in a variety of mountings (pin eye is standard) 
with adjustable or non-adjustable rod ends, with or without 
rod ends 
@ Self-adjusting ‘‘U"’ cup seal on pistons @ Self-adjusting rod wipers 
e@ Honed steel barrel, high-tensile, hard chrome-plated rod ends e 
Packings available for extreme high and low temperatures and most 
non-inflammable fluids 
Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 
you get custom-built cylinders. 


Let's discuss your design and application problems — 


FREE! 
Write today for Hydraulic Cytinder Engineering Reference 
ZA Data 8 dimensional basic designs for general — and 


an pecial-purpose double-acting cylinders. SAVE TIME 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue St. Joseph, Michigan 
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Three Air Circuits 
Power Welder 


Three pneumatic systems oper- 
ate this 55-gallon drum welder. 
One circuit actuates the lower 
welding roll to provide welding 
pressure against the fixed upper 
roll. A pressure switch in the cir- 
cuit stops welding current if weld- 
ing pressure drops too low. 


The second circuit has a pair of 
loading cylinders that provide an 
air cushion for the upper roll. This 
roll must float to compensate for 
manutacturing tolerances. 

The third circuit has two cyl- 
inders, attached to a slide, that 
actuate the reciprocating pusher 
fingers which transfer the un- 
welded drum to the weld station. 

Manufactured by National Elec- 
tric Welding Machines Co., Bay 
City, Mich. 


Continued on page 42 





MACHINE GRINDS BOTH SIDES of 
54''-wide stainless steel strip simultaneous- 
ly. It has two 2-roll, vertical, abrasive 
belt, grinding heads—one in normal 
position, the other, inverted. Each head 
uses a 56" belt. Hydraulics operates the 
vertically-adjustable heads, to accommo- 
date various thicknesses of material, and 
to vary belt pressure. The grinder re- 
moves imperfections prior to cold rolling, 
and finishes coiled strip. It's made by 
Hill Acme Co., Cleveland. 


HYDRAULICS & PNEUMATICS 





Tomkins-Johnson Company, Jackson, Michigan, specifies Republic ELECTRUNITE Special 
Smooth |.D. Cylinder Tubing to get uniform wall thickness, strength, diameter, ductility 
for predictable, dependable performance with every order. 


Just o few passes through this vertical honing machine 
and ELECTRUNITE is ready for polishing. Built-in 
uniformity reduces costly machining time. 


ELECTRUNITE Special Smooth |. D. Cylinder Tubing 


reduces finishing costs at Tomkins-Johnson Company 


June, 196! 


ELECTRUNITE saved an estimated 5% in 
finishing costs alone for Tomkins-Johnson 
Company, Jackson, Michigan, in producing 
“stock size’”’ hydraulic cylinders. 

This special smooth tube, as received, re- 
quired but five passes with a honing machine 
and a few strokes with polishing paper to bring 
it within the 6- to 8-microinch finish required. 

ELECTRUNITE Cylinder Tubing can save you 
money, too. Its special smooth I.D. and built-in 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


Strong ...Modern...Dependabie 


Circle 94 on Reader Service 


uniformity cut costly machining time. Size 
range from 1” through 412” and up to .187” 
wall thickness fits it to practically every appli- 
cation. In all sizes, you get uniform wall thick- 
ness, diameter, strength and ductility to assure 
predictable, dependable characteristics. 


Insist on ELECTRUNITE special smooth I.D. 
and start saving with your next order. Call 
your Republic representative, or send coupon 
for more information. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION «+ DEPT. A-1678-R 
211 EAST 131st STREET © CLEVELAND 8, OHIO 


I want to know more about the advantages of Republic 
ELECTRUNITE® Special Smooth I.D. Cylinder Tubing: 


Title 





Name 


Firm 





Address___ 
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J. N. Fauver Co. 
Holds Schools 


Fluid power components and ap- 
plications have been discussed one 
night a week in Bay City, Saginaw 
and Lansing, Michigan in schools 
conducted by J. N. Fauver Co. of 
Detroit. The idea was originated 


by John W. Mestrezat, Vice Presi- 


dent and Manager of the Fauver 
Flint branch, and Tom Kundinger, 
sales engineer of that office. 
Approximately 100 men at- 
tended seven sessions in Bay City. 
In Lansing, 125 have completed 
the 10-session program, and in 
Saginaw, 250 have attended a 10- 
week course. The speaker-instruc- 
tors are either from the Fauver 
organization, or from industry. 
They have included John Pippen- 
ger of Double A Products and 
H. J. Andresen of Parker-Hanni- 


fin. 
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INEA 
“O” Rings 
“V" Rings 
“— aL. 
Piston\Cups 
Valve PaG@kings 
Diaphragms 
Bonded Parts 
Gaskets 
Wiper Rings 
ELASTOMERS 
Natural Rubber 
Buna-N Buna-S 
Neoprene Viton 
Butyl Vyram 
Silicone 
Polyurethane 


Polyacrylic 
Hypalon 
Thiokol 


Specially designed seals for critical applications 


Buckeye Rubber & Packing Co. 


12407 WOODLAND AVENUE + CLEVELAND 20. OHIO. SW 5-7070 
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Air Cylinders Help 
De-Fin Engine 
Blocks 


\ special transfer-type machine, 
designed to de-fin dutomotive V-8 
engine block iron castings, has been 
engineered by the Snyder Corp., 
Detroit, Mich. Instead of cutting 


tools, the machine uses air-cylin- 
der actuated punches, and form 
chipping tools actuated by air 
hammers, to remove fins from cast- 
ings. The de-finning machine re- 
ceives castings at the rate of 240 
an hour from another machine 
which rough grinds the top, bot- 
tom, ends, and cylinder head faces. 
After de-finning the castings go 
through shot blasting and impact 
turnover to complete casting con- 
ditioning before machining. Two 
hydraulic pumps provide the power 
to index the parts and operate the 
locators. vvv 





INSTRUMENT CONVERTS TORQUE 
into hydrostatic pressure that can be 
measured with a simple pressure gauge. 
It has a self-correcting, force-balance 
type hydraulic load cell. Readings are un- 
affected by temperature or speed be- 
cause of force-balance system. It has 
quick response and stable calibration. 
It eliminates cradle dynamometers, and 
makes maintenance simple and inexpen- 
sive. The hydrostatic torque measuring 
instrument, manufactured by the Frederic 
Instrument Co., Livonia, Mich., measures 
torque in either direction of rotation, 
with both motoring and absorbing loads. 
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SINGLE-ACTING 
CYLINDER* 


PUSH-PULL TYPE 


FACE AND CLEVIS 
MOUNTS 











New MEAD single-acting cylinder 
can OS or POWs 


DESIGN ADVANTAGES 

@ Pressure tightening seals throughout. 

@ 3-way instead of more costly 4-way 
valve may be wu 

@ Conical return spring assures long 
life and uniform tension. 

@ Return spring recessed in cover for 
compactness. 

®@ Ojilite rod cartridge provides durable 
wearing surface. 

@ Air consumption considerably less 
than that on double-acting models. 

@ Full floating double-lip piston cup 
for extended life. 


Wherever a job calls for pushing, 
squeezing, lifting, holding, tilting or slid. 
ing, there’s a place for MEAD Air 
Clamps. 


*May be used as a double-acting cylinder if 
desired. 


With the latest addition to its famous “Air Clamp” line, 
MEAD presents two new mounting styles that combine 
spring-return simplicity with push-pull versatility. Using 
only slightly more than half the air volume required 
by double-acting cylinders of the same size, MEAD Air 
Clamps also reduce the complexity of valving and pip- 
ing. Two new mounting styles — face and clevis — offer 
complete application flexibility. The new MEAD push- 
pull cylinders are available in 24%”, 3”, 4” and 5” bore 
sizes with 1”, 2” or 3” strokes. 


For further details and information on fast delivery and 
economical prices, write MEAD today. 


PRODUCTS FOR AUTOMATION 


FLUID DYNAMICS 


J- A DIVISION OF MEAD SPECIALTIES CO. 
F 4114 N. KNOX AVE., Dept. 161, CHICAGO 41, ILL. 


ASK YOUR MEAD MAN foe more dollar-saving automation 
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INCREASE HYDRAULIC 
SYSTEM EFFICIENCY 
e AND EQUIPMENT LIFE 
WITH THE 
PUROLATOR P32 
SERIES 


The Purolator P32 Micronic® Filter makes short 
work of hydraulic system dirt. Stops it — before it 
gets a chance to wreck equipment and rob you of 
top efficiency and output. Here’s how it works: 
Greater filtering area. The Micronic® Filter is a 
resin-impregnated cellulose element that traps 
contaminants, leaving vital hydraulic systems 
clean. It is specially preformed and pleated for 
maximum filtering area. 

Easy element change. The clamp-lock ring con- 
struction lets you change elements without dis- 
connecting the filter unit from the system. Just 
unscrew the couplings, throw away the dirty ele- 
ment — and slip in the replacement. 

Adaptable application. You can use one or two 
elements, whatever you need, and install units on 
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either the pressure or suction side of the pump. 
The unit can withstand operating pressure up to 
300 Ibs. 

The P32 series is a medium size line ranging 
in flow capacity from 15 to 30 GPM. It is 1 of over 
2000 units available from Purolator, the world’s 
most experienced filter manufacturer. For infor- 
mation, write: Purolator Products, Inc., Rahway. 
New Jersey. 


Filtration For Every Known Fluid 
PURQOLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, CANADA 
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FORGED STEEL treceat sear 
ER AND GAUGE LINE VALVES 


Union Bonnet, Screw Bonnet 
and No Bonnet Types 


Service proved Vogt GP Forged are involved. All stems are one- 
steel valves are the choice >f lead- piece 13% Chrome Stainless Steel 


ing meter and gauge Manufac- 
turers for top performance and un- 
failing reliability. 


with fine pitch threads for accurate 
regulation of flow. Special pack- 
ing is furnished when specified. 


They are available in sizes from Catalog F-10 contains the 
V/," to 2” of carbon steel for gen- complete Vogt line of 
eral purpose duty and of all-stain- | valves, fittings, flanges end 


. . mts unions. Available upon 
less where highly corrosive liquids request on your letterhead. 


Address Dept. 24A-FAH 


HENRY VOGT MACHINE CO., P. O. Box 1918, Louisville 1, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dalles, Camden, N. J., 
St. Levis, Charleston, W. Va., Los Angeles. 


VALVES, FITTINGS, FLANGES and UNIONS 
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NEW 


PRODUCTS 





MULTIPLE SUBPLATE 


Mounts multi-valve stations as sin 
Modular design. Screw 


tools re 


gle units 
driver and wrench only 


quired for assembly. One inlet 


block. Either end of 


un be used as inlet. Locating 


feeds entire 
units ¢ 
pins und aligning holes assure pre- 
alignme nt 
Designation: Co-Ordinates.—V ersa 
Products Co Inc.. Englewood, 
N.J 


cision plate 


300 


MINIATURE 10,000-PS| PUMP 


Higher volume, low-pressure pump 


ing provides fast ram approach 


with automatic change-over to low- 


volume, high-pressure drive. Uses 


source for elec- 
tricians’ hydraulic knockout punch 
rams, jacks, and pullers 


Has built-in, two-way control valve 


, 3 
iInciuade power! 


drivers 


Circle the numbers on the Reader 
Service post card for more information 


Specifications: Pump capacity 80 
cim at 30 psi, 20 cim at 100 psi, 
and 4 cim at 10,000 psi. Develops 
10,000-psi intermittent, 6000-psi 
continuous. Weighs 14 lb.—Green- 
lee Tool Co., Rockford, Ill 
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TUBE FITTINGS 


Special shapes, sizes, finishes and 


materials. Variations in crosses, 
tees, elbows, unions, elbow 
connectors and laterial elbows to 
design problems 
Separate seal and grip design used 


damage or 


mions 


solve specific 


in O-ring seal. No 


chemical change to tube through 
working. All parts reusable 
Specifications: To JIC standards 
Materials include cadmium plated 
steel, black phosphate, stainless 
steel.—Lenz Co., Dayton, Ohio 
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PIPE JOINT 
SEALER DISPENSER 


Snap-action, clean cutting, positive 
feed dispenser provides dirt-free 
tape handling. Cutting and dispens- 
ing unit mounted on transparent 
plastic case. Unused tape is always 
visible. Thumb-operated knurled 
cylinder feeds tape through cutter. 
When desired amount of tape is 
exposed, thumb pressure on cylin- 
der actuates steel cutter. Self-lubri- 


cating tape permits tight connec- 
tions, yet remains plastic. 

Specifications: Temperatures from 
—250 to 500 F. Pressures to thou- 


sands of pounds.—Crane Packing 
Co., Morton Grove, Ill. 
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O-RING SEALS 


Flashline on seal is not placed on 
centerline where the ring is sub- 
ject to wear. Dynamic seals for 
reciprocating, oscillating, rotary, 
pneumatic, and small drive belt ap- 
plications. Static seals for vacuum, 
seat, and flat gasket use. Operate 
over a wide range of pressures 
temperatures and tolerances. 1/32” 
to 6-4” ID. Shurclose Seal Co., De- 
troit, Mich. 
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HYDRAULIC CHECKING UNIT 


Provides positive counter force to 
cylinder action. Controlled cushion- 
ing effect is obtained. Composed of 
oil-filled checking cylinder, check- 
ing piston, metering valve, and 
reservoir cylinder. 

Specifications: Four models to 
3000 psi. JIC and AN specs. 
Designation: Models 800, 1500, 
2000, and 3000.—Pokorny Pow-R- 
Trol Corp., Cleveland. 
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For more NEW PRODUCT reviews turn to page 122 
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Along with outer space 


e T-J Spacemaker cylinder line is not 
w, nor @Ver has been, a probe into outer 
space. It is offered as a practically designed, 
“ éSearch engineered and time tested product. 
its Spacemaker feature (no tie-rods) and 
construction gives greater streng! , 

Band reduces ¢@sts in all pos 


RIVITORS . 
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drive applications. The Spacemaker is avail- 
able in.@ complete range of bore sizes and 


in Ave., Jackson, Mich. for 
#155-4and for full particulars, today. 


s air or hydentlcad contains many 
ples te and ANDARD... 
10 ‘omkins-Johnson, 


~ TOMKINS-JOHNSON 
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MOLY-S2*, the newest of a variety of impregnations, 
is available in oll shapes of Garlock leather 


pockings... 


molded cups, “U" and “V" packings, 


washers, gaskets, discs, hot packings. 


REMARKABLE 
IMPREGNATE 


. adds exceptional anti-friction properties to Garlock 
packing lubricant 

material—greatly 
pressures 


new 


leather packings. ‘This 


Hae im disulfide, a solid 
nal drag at high 

1 minimizes wear during break-in 
’ 


rant, MOLY-S 


enly 


is now successfully 
and e\ throughout the 
rlock leather packings, where it cannot 

ay by operating fluids or forced out 
MOLY-S, has no melting 
or break down, is insoluble 


deeply 


pressures 
not separate 
ind contains no graphite or fillers 


adhering qualities, new 
where fluid or 


unusual 
is excellent 


Because of its 


MOLY-S 


impregnate 


abov e 


pressures. Heretofore highly effective 


gaseous mediums provide little lubrication to 
moving parts, or where high pressures limit the 
amount of vital surface lubricating film. For ideas 
on how you can apply Garlock leather packings 
with MOLY-S, impregnation, talk to your local 
Garlock representative. He’s at the nearest of the 26 
sales offices and warehouses throughout the U. S. 
and Canada. Or, write for catalog AD-186. Garlock 
Inc., Palmyra, N. Y. 
Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Company. 
Order from a complete line of quality Garlock 
products ... Packings, Gaskets, Seals, Molded and 
Extruded Rubber, Plastic Products. 

*Geriock Trademark for molybdenum disulfide 
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NNOUNCING Aeroquip Super High Pressure 
ose For Large-Diameter 3000 PSI Lines 


Aeroquip 2755 Spiral Wrap Hose 
has synthetic rubber tube, 
with oalterncting loyers of spiral 
wire wroepping and synthetic rub- 
ber. Recommended for high pres- 
sure hydraulic lines subject to high 
surge pecks 


mner 


Aeroquip'’s new Segmented Fitting 
was developed especially for 2755 
Spiral Wrap Hose. Thisnew reusable 
fitting assembles easily and quickly 
with hand tools. Hose need not be 
skived to attached fitting. 


PATENT APPLIED FOR 


Now Aeroquip announces 2755 Spiral Wrap Hose developed 
especially to meet the increased demand for large-diameter 
high pressure hose lines. It is ideal for hydraulic systems where 
1%” to 2” hose sizes are required with working pressures up 
to 3000 psi, depending upon size. 

The hose is constructed of alternating layers of spiral wire 
wrapping and synthetic rubber for flexibility and rugged 
service. Aeroquip Segmented Fittings are leakproof and blow- 
off proof, yet are completely detachable and reusable. For 
complete information, return the coupon for your copy of 
bulletin IEB-51. 





Dash size 





O.D. tube size 








Aeroquip Segmented Fittings ore quickly 
attached to 2755 Hose with this handy 
assembly tool. Just slide the nipple into 
the hose end, compress socket segments 
in ploce with the assembly tool and slip 
on a retaining band. The hose is ready 
for installation. 
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Hose |.D. 
Hose O.D. 








Working psi 





Min. burst psi 





Min. bend radius 22 26 




















oll dimensions in inches 


Aeroquip Corporation, Jackson, Michigan 

Please send me a copy of Bulletin IEB-51 covering 2755 
High-Pressure Hose and Segmented Fittings. 

Nome_ 

Title 

Company_ 

Address___ 





| 
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NEW 








LITERATURE 


ELASTOMER-FABRIC 
DIAPHRAGMS 


Long stroke, rolling, pre-convo 
luted, and molded convolution dia 
phragms. Either static or dynamic 
ipplications in aircraft and indus- 
try. Natural flexible motion. As 
piston moves through pressur¢ 
cycle, side wall of diaphragm 
moves off piston onto cylinder 
wall. Booklet reviews diaphragms 
made of neoprene, nitrile, butyl, 
silicone. fluorinated silicone, Viton, 
polyurethane, Teflon, Dacron, 
rlass. and cotton. Wall thicknesses 
from .008” to .250".—Diaphragm 
Industries. Inc.. Beverly, Mass. 


400 


HIGH PRESSURE VALVES 


For control of hydraulic presses, 
tts r other 


Up t 6000-psi service 


] high pressure uses 


Booklet 
ntains price list accessories and 
criptions Taylor-Emmett Con 
trols, Ine Akron, Ohio 


401 


VALVES 
Booklet cor 


truction details 


yperating principles, and 


tains technical data 


dimensions 


ler information. Outlines 
check relief, shutoff 
custom valves.—Circle 
s Co., Inc., Pasadena 


U-CUP SEALS 


material with hard 

Shore A. Chamfered lip 

rives force concentrations 

tr edge to guarantee im 

nd leak proot sealing 

it very low pressure. Seal 
bearing c¢ mponents go into hous 
g without special tools. Includes 
series that fit into groove designed 
for O-ring and two back-up 
washers. Substitution used when- 


bers on the Reader 
ard for free copies 


ever pressure is applied to O-ring 
from one side only. Tensile 
strength 5000 psi at break. Elon- 
gation 550% at break. I.D. from 
%” to 8%", O.D. from %” to 
9%”. Temperatures from —40 to 
212 F.—Disogrin Industries, a 
Div., of Pellon Corp., Mt. Vernon, 
N.Y 
403 on Reader Service Card 


PULLING SYSTEM 


Booklet describes pulling-install- 
ing problems and how to solve 
them. Presents pulling principles, 
problems, four basic pulling tools, 
application of hydraulic power to 
pulling problems, and thumb rules 
for solving basic pulling problems 
—Owatonna Tool Co., Owatonna, 
Minnesota 


e 404 


PISTON-TYPE 
ACCUMULATORS 


Unique piston design assures 
long seal life, no leakage. Free 
piston contains three O-ring seals 
Media trapped between two seals 
discharges to its respective cham- 
ber during each piston stroke 
Pressures to 3000 psi. Hydrostatic 
test pressures to 4500 psi. Tem- 
peratures from —40 to 200 F. Pre- 
charge with nitrogen or other in- 
ert gas. Capacity 1 pt to 23 gals 
Used for auxiliary power, leakage 
compensator, surge dampener, and 
emergency power.—Hale Fire 
Pump Co., Conshohocken, Penna. 
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SOLENOID VALVES 


Three types of valves. Packless, 
piston-pilot valves use a solenoid 
to open small pilot orifice to re- 
duce pressure on piston top, al- 
lowing unbalanced pressure to open 


main orifice. Pressure differential 
is required, but permits higher op- 
erating pressures. Direct acting 
valves have solenoid which opens 
main orifice directly, remains open 
with no pressure differential. Semi- 
direct acting valves permit higher 
operating pressures, yet hold valve 
open if pressure falls to zero. Sizes 
%*” to 1”. Normally open or closed. 
Standard coils to 250 F. High tem- 
perature coils to 450 F. Bulletin 
SL-1.—J. D. Gould Co., Indian- 


apolis, Indiana. 
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RUBBER COMPOUNDS 


Tables list properties and use 
of various VIX-SYN rubber com- 
pounds. Recommendations and spe- 
cifications given. Used in hydraulic 
and pneumatic systems to seal air; 
petroleum base oil; fire-resistant 
emulsion, water-glycol, and phos- 
phate-ester fluids; water and 
steam; lubricants; and brake and 
transmission systems. Temperatures 
from —40 to 300 F. Sections cover 
military and federal, ASTM, and 
aeronautical specs.—E. F. Hough- 
ton & Co., Philadelphia. 


‘ircle 407 on Reader Service Card 


PISTON RINGS 


Complete line of piston rings 
and packings illustrated and speci- 
fied in 23-page catalog. Tells how 
to find proper ring clearance. 
Rings are lubrized to provide anti- 
friction, wear-resistant surface. 
Process produces coating of uni- 
form depth allowing ring surface 
to absorb and retain lubricant. 
Eliminates dry spots on cylinder 
wall, and metal-to-metal contact. 
—Double Seal Ring Co., Fort 
Worth. 
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HOW TO APPLY [sA ohana PUMPS 


TO SOLVE PRODUCT DESIGN PROBLEMS 


VACUUM FORMING OF PLASTIC SHEETS Pe —— 


Many engineers are now pushing hard for 

improved designs on products used for: (1) 

Lower-cost parts forming, (2) materials feed- | oye rye 
ing and (3) handling, (4) automatic control of =| - . i 
machines, (5) faster testing and inspection. # (¢ t# ta wy 
To suggest how Gast Vacuum Pumps (used ‘ LPP LLL. 
as original components) might help you solve 

related problems, we offer these 5 examples: a a 


4. VACUUM FORMING of thermoplastic sheet 

materials. Suction from Gast Model 1065 
Vacuum Pump “drapes” heated plastic over 
male or female mold to make packages, prod- 
ucts, parts, etc 


. a 
» BSNS sfostsa 


2. VACUUM FEEDER places U-board card into 
position on conveyor of cake wrapping 

machine. A % h.p. Gast 0321 Integral-Motor 

Pump provides vacuum. 

3. VACUUM HOIST handles flat stock in 
weights up to 1,000 Ibs. per vacuum 

pad, using a % h.p. Gast Vacuum Pump. 

Safety device holds if power fails. 

4. VACUUM WEB GUIDE for paper rolls pre- 
vents edge of paper from wandering, also 

keeps web tension constant. Two Gast Air 

Pumps activate controls. 


WRITE FOR APPLICATION IDEAS 
BOOKLET=-AND GAST CATALOG! 


if the examples 
above interest you, 
request our “‘Appli- 
cation Ideas" Book- 
let. & contains 43 
product stories like 
these, plus helpful 
diagrams on the 


uses of pneumatics. 


“Air may be your Answer!" ¢ et 5. VACUUM TESTER checks surface flatness 
@ ha of parts against a standard. Vacuum 
4 level pages by Gast 0321 Pump energizes 

oe 


“go” or “no-go” lights. 
AIR MOTORS AIR COMPRESSORS VACUUM PUMPS 


GGA. nteeae eee 


w P.O. BOX 117-D, BENTON HARBOR, MICHIGAN VACUUM PUMPS 
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NEW 
LITERATURE 


FLUID LINE MANUAL 


How to Measure and Relate 
Pipe, Tube, and Hose Sizes is the 
name of a handy booklet which 
explains plumbing identification 
and measuring systems. It 
covers tube fittings and hose ends, 
with emphasis on dash numbering 
systems. Charts 
pipe, tube, and hose sizes and re- 
lates these to dash numbers. Com- 
plete information is given to go 
from pipe, to hose, to tubing or 
the same dash 


Corp ; Jack- 


also 


show standard 


accessories using 
numbers.—Aeroquip 


son, Mich 
e 409 


O-RINGS 


Complete listings for all stand- 
with MS, AN, and 
I.D. from 1/32” to 
Tet 


Includes 


ard O-rings 
Dash numbers 
15”. O.D. from 7,64” to 16”. 
lon, Nylon, or Kel-F. 
specially made Teflon pressure-ac 
tuated rings. May be 
grooved in O.D., I.D., or side; how- 


§ SERVING NIVERGAL 


ANGSFER MACHINE ® 


Six. 


SPIDER 
T By 


grooved 


standard grooving is on one 
side. This offers more effective 
seal at high and low temperatures 
—Tetrafluor, Inc., Inglewood, 
Calif 


ever 


hydraulic 
hearts 


FURNISH MUSCLE FOR 
5 TRANSFER OPERATIONS... 
WITHOUT A PALLET 


his is the first time that a spi- 
der for a universal joint has been 
machined in direct transfer of the 
part itself rather than by pallet trans- 


e 410 


The HEARTS of this 
automotive transfer 
operation are the compact 
RACINE Power Units 
equipped with 


RECIPROCATING 
COMPRESSORS 


For industrial use. Com plete 
specifications of 23 single- and 
two-stage units. From 7% to 150 
hp. Shows direct-connected and V- 


William Defibaugh, Vice 
President and Chief Engineer of Drill- 
unit, Inc. The new unit is only half the 
size of any previous spider transfer ma- 


ler, says 


‘ hine 


Clamping and unclamping the spi- 


der are governed by 5 RACINE Model IFA 


Pumps, ‘ 
with its own reservoir. 
tro movements 
the part trom station 


hydraulic pac kage, 24 RACINE 


erve the st ! 
Naevaert. 
delivering pre 


surized oil in 


varying ré 


RACINE 


ed 


HYDRAUL 
91 on Reader Serv 


ich one a self-contained power unit 
A sixth 4FA unit con- 
which turn, probe and transfer 
to station. To complete the 
Model Q Pumps 
indard self-contained drill units. R 
President, adds, “racine flexibility in 
variable volume 
ssures make it the ideal choice.” 


Racine Hydraulics & Machinery, Inc. 


w 
ics 


MODEL 4FA 
VARIABLE VOLUME 
VANE-TYPE PUMPS 


e.3 


at 


'SCONS 41 
DIVISION 


e Card 


N 


i 


belt drive types. Full line of bare 
compressor units is also cataloged 
Form S.—Davey Compressor Co., 
Kent, Ohio. 


e 411 on Reader 


HYDRAULIC BENDING 
PRESSES 


Capable of 300 steel tubing 
bends per hour on Model 3-T. In- 
verted ram design with cylinder 
below provides wide-open working 
area above, below, on both sides 
of dies. Control valve reduces press 
speed for quick set-up, is easily 
reset for maximum production. Ad- 
justment of ram _ return stroke 
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minimizes open height, reduces 
cycle time. Base has large capacity 
hydraulic oil reservol and mount 
ings for valves, hydraulic pump, 
and machine assemblies. Dual wing 
dies are hydraulically cushioned 
by evlinder acting through rocker 
arms and heavy. bearing-mounted 
spindles. Cushion force is held con 
stant over entire ram _ stroke 

Valve setting adjusts cushion pres- 
sure for smooth bends with little 
distortion. Model 5-T forms two 
bends at once, 1800 bends per 
hour. Catalog 379 describes other 
models with various capacities and 
users.—Pines Engrg Co Ine 


Aurora, Ill 
412 


PRECISION SWITCHES 


Wide range of switches are il- 
lustrated and specified for heavy 
duty, compact, high temperature 
und multiple positioning n ¢ eds 
l'ypes inciude_ electronic lighted 
pushbutton, toggle, limit, proxim 
itv, and mercury switches. For in 
dustrial, commercial, data process- 
ing, airborne and electronic ap 
plications Catalog 104, 20 pages 

Micro Switch, Div. Minneapolis 
Honeywell Regulator Co Free 
port Il 


413 


FLANGED BALL VALVES 


Features include fast % tum 
visible on-off indication, no back- 
lash one-piece ball and stem 
double seats, top and bottom 
guided ball, and flanges integral 
with body. Sizes 1” to 8”. Pres- 
sures to 275 psig. Temperatures 
to 425 F. Complete with Teflon 
seats and seals. Series 701. Bulle- 
tin No. HTB-261.—Hydromatics, 
Inc., Bloomfield, N. J 


414 


A.C. MOTORS 


Full color bulletin describes 
complete line of a-c motors from 
1 to 2000 hp. Easy selection of 
right motor for every application 
Detailed description of production 
ot motors 16 page bulletin B- 
2515.—Reliance Electric & Engrg 
Co., Cleveland 


415 


For more reviews 
of FREE LITERATURE 
turn to page 128 
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REMOTE UNDERWATER MANIP-~ 
ULATOR BUILT FOR THE U.&. 
NAVY BY THE SCRIPPS INSTI- 
TUTION OF OCEANOGRAPHY OF 
THE UNIVERSITY OF CALIFOR- 
NIA AND THE HUDSON LABO- 
RATORIES OF COLUMBIA 
UNIVERSITY 


This hardy 
HYDRAULIC 
HEART operates 


efficiently even The Heart of this 


20,000 ft. Exotic Ocean Explorer 
Is a RACINE 


under water MODEL Ds PUMP 


A RACINE pump actuates the me- 

chanical arm on the Remote Under- 

water Manipulator, a new experimental 

vehicle the U.S. Navy uses to explore 

the ocean floor down to depths of 20,000 

ft. The arm makes all the motions of the 

human arm and hand. It picks up samples 

from the ocean floor . . . assembles and in- 

stalls instruments in the ocean depth. Land- 
based remote controls operate the underwater 
explorer. Rated at 1,000 psi continuous pres- 
sure, the RACINE pump automatically compen- 
sates for the compressibility of oil under various 
sea water pressures. When you need versatile hy- 
draulic components — sturdy and dependable for any 
use from research to assembly line — your best choice 


is RACINE! 


Racine Hydraulics & Machinery, Inc. 


RACINE, WISCONSIN 
HYDRAULICS DIVISION 
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Save Hose Replacement Dollars 


Using PARKER Fittings with PARKER Hose 
to make Replacement Assemblies Faster 


CUT IT 
INSERT IT 


- 


Installing Parker ““Hoze-lok®” Fittings on Parker 
“No-Skive™ ‘Hose . .. NO SKIVING! 


me | 


Design of the “‘Hoze-lok’’ socket (left) 
makes the difference. The deep-tapped 
threads accept the controlled thickness 
rubber cover of Parker ‘‘No-Skive’”’ Hose 
as they plow their way down to the 
wire braid of the hose. The rubber is 
displaced, not removed 


THIS 


TIME- 


eo 


CONSUMING 


- 
‘ 


Just screw the hose in counter-clockwise, 
by hand. The rubber cover fills com- 
pletely the space between each thread. 
It both protects and cushions the wire 
braid, eliminating a major cause of hose 
failure. A little Parker “Threadlube”’ is 
needed here. 


LONGER 


| NECESSARY! 


Installing ordinary fittings on ordinary rubber-covered 
hose . . . First, this messy skiving job. 


The nipple, which is also the hose end 
fitting, screws in last, clockwise, in the 
usual way. You are now ready to make 
up the other end of your Parker No- 
Skive Hose Assembly. This method is 
not only faster; it gives you a better 
assembly. See next page. 








You can install a Parker “Hoze-lok” Fitting on small-diameter Parker 
“No-Skive” Hose in 60 seconds. On 3/4” Parker hose, it takes 2 
minutes or less. On very large sizes, allow 5 minutes per fitting. Hose 
replacement time is reduced to minutes the Parker No-Skive Way! 
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... the Parker No-Skive Way 


Why Parker No-Skive Hose Assemblies Last Longer 


BETTER PROTECTION FOR THE HOSE 
AT ITS POINT OF GREATEST STRESS 


Most hose failures result from flexing. Ordinary hose, 
skived to the bare wire at the critical point where the 
first thread of the hose fitting bears directly on the wire 
braid, fails right there. As our picture shows, the leading 
thread of Parker “‘Hoze-lok”’ Fittings cannot reach the 
wire. The cushioning effect of the compressed rubber 
between the threads reduces the stress concentration 
at this point. Gripping by direct contact between the 
deep-tapped ‘“‘Hoze-lok” threads and the wire braid 
occurs well within the fitting, where no flexing occurs. 


“HOZE-LOK” 
THREADS GRIP 
THE WIRE HERE! 


Actual tests prove the effectiveness of this better design 
feature. Parker “‘Hoze-lok”’ assemblies on Parker ‘“‘No- 
Skive’’ Hose rarely fail at the fitting, even when stressed 
to the burst point. 


HOW PARKER DEVELOPED A BETTER HOSE TO MAKE THESE SAVINGS POSSIBLE 


Parker “‘Hoze-lok”’ Fittings can be used with any hose, In all other characteristics, from the inner liner to the 


but you still have to skive ordinary rubber-covered 
hose, even with “‘Hoze-lok”’ fittings. Parker ‘‘No-Skive”’ 
Hose, however, is made to rigid specifications that 
limit and control the thickness of the cover to the exact 
amount of rubber that the corresponding size of ‘‘Hoze- 
lok”’ fitting will accept, when attached without skiving. 





OD of the outermost wire braid, Parker ‘“‘No-Skive”’ 
Hose conforms to S.A.E. specifications. In addition, 
because only a better grade of rubber compound can be 
extruded to Parker’s exacting controlled thickness speci- 
fication, the increased resistance to abrasion of the 
Parker ‘‘No-Skive’”’ rubber cover results in a better hose. 


Parker FITTINGS AND HOSE 
DIVISION 
17325 Euclid Avenue e« Cleveland 12, Ohio 


ARKER 
ANNIFIN 


CORPORATION 

PNeumatic ano HyoRAULic SYSTEM COMPONENTS 
Gentlemen: We would like to see the Parker No-Skive Way 
to — up replacement hose assemblies demonstrated, without 

any obligation on o art, of co ‘ 

ARRANGE NOW velba yk shes peony es 
Please ask your salesman or nearest “Hoze-lok” distributor to get 
FOR A in touch with me: 


PARKER NO-SKIVE Name 
DEMONSTRATION Title, Department or Division 
IN Company 

YOUR OWN Address 
PLANT OR OFFICE City 


We use hose for 























June, 196! Circle 87 on Reader Service Card 





NEW FROM HANNIFIN 
THE THOUSAND POUND LINE! 


for hydraulic circuits 
using 7,000 p.s./. pumps 


» 


gf 
= 
- 
= 
- 


Now, for the first time in hydraulic cylinder manufacture, Hannifin offers 

‘ hvd li lind a top quality cylinder tailored to the medium-high-pressure hydraulic 
An ee circuits you operate off 1,000 p.s.i. pumps. 

— not a modified air 


Series ‘‘L,”’ the ‘“‘Thousand Pound Line,’’ is NOT a modified heavy duty 
air cylinder. Itis built for the job ... with steel heads and steel barre! for 
full compliance with J.1.C. hydraulic recommendations. Other extra- 
@ Offered in nine bore sizes quality features include an induction hardened and hard chrome 

~ 1” through 8” plated rod, nodular iron piston with cast-iron piston rings — leakproof 
“‘Lipseals’,’’ optional — longer cushions on cushioned models, and 
the Hannifin-developed bronze cartridge gland with both “Lipseal®”’ 
and “‘Wiperseal’’ to keep the rod drip-free. S.A.E. straight thread “‘O”’ 
: ring ports as recommended by J.I.C. are optional at no extra cost just 
bore size as they are in the Hannifin heavy duty Series ‘“‘H’’ hydraulic cylinder. 


cylinder 


@ Every model withstands at 


least 1,000 p.s.i. in every 


Parker-Hannifin field engineering service can help you meet your needs 
eos ee precisely, help you select the proper Hannifin cylinder for any service, air 

— yet not “built to a price ai 
- or hydraulic. Call your nearest Parker-Hannifin sales office or write direct 
for our new bulletin giving all dimensions of Hannifin Series ‘‘L"’ cylinders. 


e Built to save you money 


ARKER HANNIFIN COMPANY 
ANNIFIN A DIVISION 


CORPORATION 545 South Wolf Road «+ Des Plaines, Illinois 


Pneumatic AND Hyorautic SYSTEM COMPONENTS 


EUROPEAN DIVISION « PARKER-HANNIFIN N.V.+ SCHIPHOL+ THE NETHERLANDS 
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NEW 
HANNIFIN 
“HUSTLER 
AVES 
GIVE YOU | “Ltee-==. 


HOW FAST? So fast it fills 12 cu. in. test 


chambers from 0 to 90 psi in 0.029 seconds. Larger, 
100 cu. in. chambers fill in 0.075 seconds. Valve itself 
has been cycled on test over 3,000 times a minute. 
We know of no faster valve. 

9 HOW SURE? Vaive will operate on severely re- 


stricted air supplies and at pressures down to 15 psi, 


thanks to a reserve volume of pilot air, maintained 
at maximum line pressure in a self-restoring accumu- 
} lator chamber (patent applied for). Low-wattage, 
nylon encapsulated, plug-in solenoids are guaranteed 
for life against burnout. New ‘““Comb-O-Seals’”’—one- 
piece, pressure-energized—seal positively, cannot be 


improperly assembled. Any of today’s varied air line 


lubricants can be used. Both pilot valve and main 
valves operate on poppet principle, cannot stick in 
dirty air. 

HOW GOOD? Good for millions of leak-proof 
cycles! All-aluminum, die cast construction gives you 


light weight, assures clean, smooth air passages. Base 


mounting—all connections, air and electrical, are 
permanently made to the base. Quick plug-in feature 
—entire operating unit “plugs” into base; remove two 
screws and it lifts off easily and quickly. Locking 
manual over-ride is standard on all solenoid models. 
All models fully meet J.I.C. standards. 


ADD-A-FOLD BASES (optional) permit 
joining a number of valves together, with one supply, 
one exhaust, one gallery for electrical connections. 


You can have either maintained or momentary 
contact electrical actuation— or remote pressure actua- 
tion. Valve is available in %”, 4%” and %" pipe 
sizes. Write for new Bulletin 0611-B1. 


VALVES rm HANNIFIN COMPANY 
MOUNT ON réceee A DIVISION 
3 ly “ CENTERS conpoRanion 545 South Wolf Road « Des Plaines, lilinois 


PNEUMATIC AND HyoRAULic SYSTEM COMPONENTS 


2419-P8 EUROPEAN DIVISION - PARKER-HANNIFIN N.V.- SCHIPHOL+ THE NETHERLANDS 
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IF YOU BUILD MOBILE EQUIPMENT... 


10 minute field repair 


Typical of the advanced design io 
available on Vickers Coe is the 


1 bi in ae 
P ah ed is Memon ig 


fitting or adjusting! 


Customized designs or standard models—both are available 
from Vickers. Industry’s broadest line of mobile pumps allows 
you to select the design that’s best for you . . . saves you from 
paying for “too much” pump and from getting “too jittle” 

Our application engineers can help you mz itch your specifi- 
cations with one of several thousand standard combinations of 
single or double pumps with choices of shafts, mountings, port 
connections, deliveries and direction of rotation. However, 
when unusual requirements demand special approaches, 
Vickers unequaled Research and Development facilities are at 
your service 

Whichever type of pump you select, wherever your equip- 
ment goes, there is the additional advantage of complete inter- 
changeability of parts built in any V ickers plant located 
throughout the free world. prov iding full service coverage. 

Additional data on pumps for mobile applications is ‘avail- 
able from your Vickers application engineer or by writing to 
address below. Ask for Bulletin P 1. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Mobile Hydraulics Division 
ADMINISTRATIVE AND ENGINEERING CENTER 
DETROIT 32, MICHIGAN 9461 
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Position 2 









































Position 3 
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Position 4 
FOUR FIXED ROD POSITIONS, including extend 


and retract, result from pressurizing or exhausting 
several of the four ports. Each floating piston and 
the piston head have sealing rings, so that pressure 
supplied to a chamber will be retained. Force ex- 
erted at the end of the rod depends on air pres- 
sure supplied and the direction and position to 
which the rod is moving, even though equal pres- 
sure is applied to the pressured ports. The internal 
pistons that move the rod vary in diameter, result- 
ing in varying forces. By adding pistons and in- 
ternal stops, the piston rod can be stopped at any 
intermediate repeatable position. Cylinders have 
been developed with fifteen fixed positions 




















I 
2 














Pneumatic positioners are either multi- 
positioning or infinite-positioning. 

The multi-position cylinder allows two or more 
predetermined stopping positions 

during its stroke. The infinite positioner 
allows stepless, controllable, linear 

actuation. These versatile devices simplify 
mechanical design by eliminating 

intricate cams and linkages. 
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Pneumatic 
positioning 
... step or 
infinite control 


By V. C. DIEFENDERFER 
Westinghouse Air Brake Co., Industrial Products Div., 
Vew York City 


PERATIONS such as punching and clamping are 

usual duties of air cylinders. But modern air- 
powered positioners also control engine governors, 
shift transmissions, apply brakes, slip and engage 
clutches, and apply uniform tension or compression 
in rolling and pressing operations. These functions are 
precisely controlled from remote stations. The two 
applications described here show how this is done. 


CYLINDER GROUPS BOXES 

A recent circuit design uses a multi-position cylinder 
having three positive positions to solve a material han- 
dling problem for a large drug manufacturer. The 
pneumatic circuit had to cycle automatically, taking 
single boxes being delivered on a conveyor belt, group- 
ing them into a square of four boxes, and delivering 
the group to another conveyor. Grouping permits 
faster hand packing of large cartons. 





\ conveyor belt carrying single boxes, moves the 
first box partially onto a stationary metal table, set 
90 degrees to the belt. The second box pushes the 
first onto the table, tripping a cam-operated valve, 
which actuates the cylinder. The cylinder moves to its 
mid-position, carrying the two boxes. At mid-position, 
another cam-operated valve is tripped, and the cyl- 
inder returns to its retracted position, leaving the first 
two boxes behind. When two more boxes are positioned 
on the conveyor, the cylinder moves to its fully ex 
tended position It pushes the second pair of boxes 
against the first pair, and moves the group onto an- 
other conveyor. With one cycle completed, the circuit 


is automatically set to repeat the sequence. 


CIRCUIT OPERATIONS 


@ Before starting automatic operation, the circuit 
must be prepared by manually tripping valve 3. This 
allows air to pass through double check valve 9 to the 
pilot of valve 4, connecting port A of the cylinder to 
exhaust. Air also passes double check valve 10 to 
the pilot of valve 5, connecting port B of the cylinder 
to supply. The cylinder moves to its retracted position. 
Air also goes to the pilot of valve 7, positioning it to 
connect port A to port Z. Operation can now begin. 


@ The conveyor belt pushes box two against box one, 


sliding one farther onto the table. It strikes and trips 


THE 3-POSITION CYLINDER automatically groups single boxes 


nto units of four to allow faster hand packing. 


























valve 11. This supplies air through valve 7, and double 
check valve 8 to the pilot of valve 4, which moves to 
connect port A to supply. Since port B already has air, 
the cylinder goes to mid-position. Air also flows to 
the pilot of valve 6 which connects valve 2 to the pilot 
of valve 7. Since 2 is normally closed, no air passes 
to the pilot and nothing occurs. 


@ When the cylinder extends to mid-position, the 
two boxes are pushed through aligning guides. A trip 
on the rod actuates valve 2 when the boxes are in 
position. Air from valve 2 passes through valves 6 
and 10 to the pilot of valve 5, which is already in posi- 
tion to connect port B to supply. Air also passes 
through valve 9 to the pilot of valve 4, exhausting 
port A. The cylinder returns to its retracted position. 
Air also goes to the pilot of valve 7, which connects 


ports Y and Z. 


e@ As two more boxes move onto the table, valve 11 
is again tripped. Air passes out of Y, through double 
check valve 8 to the pilot of valve 4, to connect port 
{ to supply. Air also goes to the pilot of valve 5, caus- 
ing it to move and connect port B to exhaust. The 
cylinder now fully extends. Air also goes to the pilot 
of valve 6 which connects valve 2 to exhaust nullify- 


ing its action. 


@ As the piston pushes the boxes along the table, they 
pick up the first two boxes, and all four are pushed 
onto the other moving conveyor. The trip on the piston 
rod operates valve 2, but nothing happens because 
valve 2 is connected to exhaust 
through 6. The piston moves on 
and operates valve 3 to retract the 


piston and prepare the system for 
the next cycle—as in the previous 
description of manually operating 


valve 3. 


STEPLESS ACTUATOR 
CONTROLS ENGINE 


A river tug application is an ex- 
cellent example of both the multi- 





























position cylinder and infinite-posi- 
tioning actuator. The tug pilot had 
to control both engine speed 
(throttle) and gear shifting with 
one lever. The throttle required 
infinite positioning and the gears 
had to be shifted into forward, 
neutral, or reverse. 
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@ One lever controls gear posi- 

















tion and throttle. Handle move- 
ment in either direction first en- 
gages the proper gear. Further 























handle movement controls throttle 
movement and engine speed. (A 
series of clutches and throttles can 
also be controlled on multiple en- 
gine applications from one valve.) 





























@ An interlocking valve prevents 





throttle actuation until the gear is fully engaged. 
Also after gear engagement, the gears are un- 


loaded to reduce wear. 


e A flow control valve provides a preset rate 


of throttle advancement to prevent engine stall- 
ing. Other flow control valves allow preset time 
delay in shifting from neutral to forward or re- 
verse, permitting the engine to come to idle 


speed before the gears are shifted. 


@ An engine stop cylinder built into the in- 
finite-positioning throttle actuator permits re- 


mote engine shutoff. 


With the control valve handle in neutral and no 
air in the throttle and reverse gear lines, the forward 
and reverse lines are vented to atmosphere and the 
throttle is in idle position. Also the cylinder pilot 
valves have positioned the cylinder to neutral. This 
}-position cylinder has three ports; the one in the 
previous circuit has only two, yet both are 3-position 
f vlinders. 

Moving the control handle to either gear position 
puts full pressure air in the selected gear line, actuat- 
ing the proper cylinder pilot valve after a preset time 
delay. This moves the cylinder to the selected gear- 
engage position. Also the throttle connection is broken 
by the interlock valve, and the throttle will stay in 
idle until the gear is engaged. When the gear is en- 
gaged, the mechanically operated valves are moved 
to vent the interlock valve pilot and restore the con- 
nection between the control valve and the throttle 
actuator. The pilot valves are also vented to relieve 
the pressure from the cylinder and remove the load 
from the gears. 

As the handle is moved in either direction. out 
of the gear position, the control valve delivers gradu- 
ated pressure to the throttle. Pressure is proportional to 
handle movement. The throttle assumes full speed posi- 
tion with maximum pressure from the control valve. 
and idle position with minimum pressure. 

Manually depressing valve A idles the engine and 
stops it. The same air from valve A operates the inter- 
lock valve to bring the throttle to idle position, and 
operates the stop cylinder to move the throttle lever 
to the engine stop position. vvv 
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A LARGE RESPONSIVE DIAPHRAGM permits this mechan- 
ically actuated, pressure control valve to change delivery pres- 
sure in small increments. It allows infinite actuator positioning 
when connected to the diaphragm actuator. With the valve de- 
actuated (as shown) the pressure valve is closed and the cylinder 
port is open to exhaust through the exhaust valve. Depressing the 
top operator, first closes the exhaust valve, then opens the pres- 
sure valve. This opens the pressure port to the cylinder port 
through the opened pressure valve. Increasing pressure is also ap- 
plied against the top of the diaphragm, compressing the spring 
beneath the diaphragm. When cylinder pressure reaches the value 
called for by the amount of operator movement, the pressure 
acting on the diaphragm has moved it enough to let the pressure 
valve spring close the pressure valve and stop further pressure 
increase. An increase in load pressure, forces the diaphragm 
down, bleeding off air through the exhaust valve and reducing 
pressure. Conversely, a drop in load pressure raises the dia- 
phragm and opens the pressure valve, increasing pressure. 


/ntinite positioning throttle 
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INFINITE-POSITIONING THROTTLE and a 3-position cylin- 


der are both controlled with the one lever on the control valve. 
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MOBILE 
EQUIPMENT 
HYDRAULICS 


...@ design primer 


Part 2 
PUMP DESIGN and 
CONSTRUCTION 


@ By RUSSELL W. HENKE, Director of Research 
Racine Hydraulics & Machinery, Inc 
Racine, Wis 


This is another in the series of articles 

on mobile equipment hydraulics. It covers 
the design and construction of gear, vane, 
and piston pumps for mobile equipment. 
Vounting requirements, drives, and ports 
are also discussed. Next in the series is 
an article on pump application and 
maintenance, including information 

on pump duty cycles, efficiencies, 


service life, and field servicing. 


YDRAULIC pump reliability is often more critical 

on mobile equipment than on industrial machinery. 
If you’re operating a bulldozer sixty miles from the 
nearest town and the pump fails, you’re in trouble. If 
the same pump fails while powering a milling ma- 
chine, it can be replaced in less time than it takes the 
bulldozer operator to get to a phone. 

Pump reliability depends on its design, construc- 
tion, application, and maintenance. 

Gear, vane, and piston pumps are used on mobile 
equipment. Each has certain advantages and limita- 
tions which must be considered in selecting the right 
pump for the job. 


e Gear Pumps Simple construction and low cost 
make gear pumps useful on mobile equipment. Gear 
pumps can operate (at a reduced efficiency) when 
severely worn. They have fewer parts than most other 
types and can be serviced by maintenance men with 


little training. 


SPUR GEAR PUMP with side ports for flange mounting. 
Courtesy Hydreco Div., New York Air Brake Co. 


aes 2: 23 


GEAR PUMP has contro! valve and relief valve built into the 
end plate. Courtesy Commercial Shearing & Stamping Co. 
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Pressure has been one of the major limitations of 
gear pumps. Older designs had standard, involute 
gear-tooth profiles which limited tooth strength and 
maximum pressure. This design had an even greater 
effect on slip because pump parts had to be built 
with sufficient clearance to prevent contact with each 
other under load. Internal leakage, particularly across 
the end face of the gears, limited maximum pressure. 

Later developments in gear tooth form increased 
tooth strength, but slip continued to limit maximum 
pressure to about 1500 psi until the pressure-loaded 
wear plate was introduced. With pressure loading. 
wear plates on one side act as small pistons which 
are forced against the end faces of the gears by pres- 
sure fluid bled from the pump discharge. This design 
reduces clearance requirements; the higher the pres- 
sure, the harder the plates bear against the gears. 

Before the introduction of pressure loading, volu- 


metric efficiency of gear pumps was 85 to 90% at 


maximum pressure of 1000 to 1500 psi. Pressure load- 


ing raised pressure ratings to the 2500- to 2800-psi 
range with volumetric efficiencies of 90 to 95%. There 
is one gear pump on the market with a 4000-psi rating. 

Most gear pumps use straight spur gears. However 
some are made with helical or herringbone gears to 
reduce noise. Special tooth forms have been devel- 
oped to ime reased ett iem \ and reduce noise. Some 
also eliminate trapped fluid in the space between mesh 
ing teeth of conventional spur gear pumps. 

Gear pumps for mobile equipment are made with 
deliveries from fractions of a gpm to about 150 gpm. 
External gear pumps are not available with variable 
displacement, and delivery can only be changed by 
altering input speed 

[wo deliveries can be obtained from a pump with 


} meshing gears. This has some of the advantages of 


INTEGRAL CLUTCH disconnects the pump from its driver when 
hydraulic system is not in use. Courtesy Roper Hydraulics, Inc. 
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a tandem pump in a single bank unit. Outputs can 
either be combined into one delivery or split to feed 


two circuits. 


@ Vane Pumps—Vane Pumps have a high volu- 
metric efficiency. In most designs it is higher than gear 
pumps, particularly gear pumps without pressure 
loaded wear plates. 

A recent design advance for easier maintenance is 
the cartridge construction. The pump’s working parts 
are contained in a cartridge that can be replaced 
without removing the pump from its mounting. 

It is relatively easy to make vane pumps variable 
displacement. Eccentricity between the can ring and 
the rotor determines the pump’s delivery. This ec- 
centricity can be varied by shifting the cam ring. 
Dual or tandem vane pumps are also available. Vane 
pump deliveries range to 200 gpm with pressure 


ratings to 2000 psi. 


e@ Piston Pumps—aA third type of pump used on 
mobile equipment is the piston pump. It is capable 
of much higher pressures than gear or vane pumps 
because its pistons are fitted very closely in their bores. 
Leakage paths can be made very long to reduce slip. 
Piston pumps are usually used for pressures above 
3000 psi which is beyond the range of gear and vane 
pumps. 

Piston pumps may be either axial or radial design 
depending on the axis of the pistons in relation to 
the pump’s shaft axis. They are available in fixed 
and variable displacement types. Displacement of 
axial piston pumps is varied by changing the angle of 
a swash plate or by changing the angle between the 
cylinder block and drive shaft. Displacement of rotary 
piston pumps is varied by changing eccentricity of 


VANE PUMP delivery is varied by changing the eccentricity 
of the cam ring with respect to the rotor. Courtesy Racine Hy- 
draulics & Machinery Inc. 
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AXIAL PISTON PUMP delivery is varied by changing the angle 
of the swash plate increasing or decreasing piston stroke. 
Courtesy Sundstrand Hydraulics Div 


RADIAL PISTON PUMP for flange or foot mounting. Dis- 
harge pressure inside hollow pistons increases sealing force 
as pressure increases. Courtesy Racine Hydraulics & Machinery, 


FLANGE-MOUNTED PUMP on the accessory drive mounting 
pad of a diesel engine. Pump runs continuously because the take- 
ff gears for the accessory drive are continuously in mesh. 


the cylinder block in relation to the stator and hous- 
ing. Another means for varying displacement of a 
piston pump is to unload the piston chambers some- 


time during the stroke of the piston. This varies the 
useful stroke of the piston even though it actually 
travels a full stroke each revolution. 

Because they are more complicated, piston pumps 
are more expensive than either gear or vane pumps. 
Their areas of application usually don’t overlap be- 
cause of this cost differential. 


e@ Other Pump Types—lIn addition to the three 
major types there are other designs which can be 
used on mobile equipment. The roller vane pump 
works on a principle similar to the conventional vane 
pump, except that it replaces flat vanes with rollers 
which are cammed in and out against the ring as the 
rotor turns. It has the advantages of low noise level, 
high efficiency, and long life, but is limited in size. 

The rotary abutment pump has two specially de- 
signed rotors which are timed to maintain a seal 
between inlet and outlet. It is available in sizes from 
71% to 300 gpm at pressures to 3000 psi. 

The internal gear pump has been applied to mobile 
equipment. It has a small gear rotor meshed with a 
larger, internal gear rotor. The space between the two 
is filled by a metal separator. Fluid is sucked in as 
the gear teeth unmesh, and is carried around in the 
tooth spaces of the gears. It is squeezed out as the 
teeth mesh again, similar to the spur gear pump. 


Pump Drives 

The most common methods of driving pumps in 
mobile applications are by a PTO from the engine 
or transmission, from an auxiliary engine, or from 
the engine fan belt. 


@ Accessory Drive on Engine—Flange-mounted 
pumps may be mounted on the accessory drive of an 


FRONT-END POWER TAKE OFF drives a gear pump through 
an electric clutch and a timing belt reduction. The electric clutch 
disengages the pump when it's not in use. 
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internal combustion engine. In addition to capacity, 
pressure, and mounting data it is necessary to know 
the speed of the drive and the allowable horsepower 
transmission. The pump generally runs continuously 
since there is no means provided to disconect it. A 
continuous duty pump should be used and some means 


of unloading it provided in the circuit. 


@ Direct Engine Drive, Bell Housing Mounted 

This type of installation allows great flexibility in 
the choice and installation of the pump. It can only be 
used on specialized equipment where the prime func- 
tion of the engine is to drive the pump. A mechanical 
clutch is sometimes provided ahead of the pump to 


allow disengaging. 


e Front-end Power Takeoff—One of the problems 
encountered in mobile applications, particularly truck 
installations, is that the pump can’t be driven con- 
tinuously when run off a side outlet PTO, or that 
enough horsepower can not be delivered to the pump 
when driven off an accessory drive. In an attempt to 
overcome both of these deficiencies, the front-end 
PTO was developed. With this type of takeoff the 
pump is driven directly off the engine crank shaft, 
delivering full engine horsepower. 

Front-end PTO’s can either be straight universal- 
joint type with the pump running continuously, or 


they can have clutches to disengage the pump. 


@ Transmission Side PTO—Transmission-mounted 


power take-offs are used in driving pumps in many 
truck equipment installations. These side PTO’s are 
covered by SAE specs and rotate at either 500 or 1000 
rpm. Rotation can be in either direction, and the PTO 
can be mounted on either the right or left side of most 
transmissions. This generally involves a foot-mounted. 


universal joint driven pump. 


PUMP, GEAR 
BOX, AND 
CLUTCH in one 
unit provides a 
package that can 
be connected to 
any power source. 
This unit is par- 
ticularly adapted 
to frontend 
drives. Commer- 
cial Shearing & 
Stamping Co. 
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PUMP DRIVES are made for all standard drive shafts. A double 
shaft extension can power accessories from the pump drive shaft. 
Above drives include: (a) double shaft extension, (b) shear 
pin, (c) spline, and (d) woodruff key. Courtesy Commercial 
Shearing & Stamping Co. 


e Fan Belt Driven—There is a general class of 
light, intermittent duty applications having small ca- 
pacity pumps, which can be driven off the fan belt 
of a small truck or tractor engine. These pumping 
units generally include an integral clutch, so the 
drive can be disengaged when the pump is not needed. 
They are frequently of the packaged type with adapter 
mounting brackets to install the package on a wide 


variety of vehicles. 


e Auxiliary Engine Drive—In some installations 
it is necessary to drive the pump with a separate 
engine. Although this is more costly than other drives, 
it gives the hydraulic system complete independence 
and flexibility and is worthwhile in specialized equip- 
ment where hydraulic reliability is important. 


Pump Mountings 

Most pumps are available with SAE (Society of 
Automotive Engineers) standard mountings. Since 
SAE sets the standards for the automotive industry, 
ease of mounting and interchangeability are aided 
by using pumps with SAE mountings. There are two 
basic methods of mounting pumps in mobile applica- 
tions; flange mounting and foot mounting. 


e Flange Mounting—Pumps designed for flange 
mounting have an enlarged flat surface on the cover. 
The drive shaft projects beyond this surface, or flange, 
and is generally centered in a series of bolt holes. 
Bolts or studs through these holes secure the pump to 
a mating, flat mounting surface on the vehicle or 
engine. 

The drive shaft on flange-mounted pumps generally 
mates directly with an internal driving member of the 





PUMP MOUNTINGS are available in either flange or foot 
Foot-mounted pumps are driven from a belt or drive shaft 
Flange-mounted pumps are generally driven from an engine 
power-take-off. Some typical standard mountings are: (a) foot 
mounting, (b) eight-bolt flange, (c) six-bolt flange, and (d) 
rectangular flange. Courtesy Commercial Shearing & Stamping 


Co 


same shape. No drive line is necessary with this type 
if installation. This is particularly true where the 
pump Is mounted on an engine pad and the pump 
shaft mates with the bore on a takeoff gear or a shaft 
coupling. Most flange mountings on engines or trans 
mission PTO’s have splined shafts. 

In selecting pumps it is necessary to determine 
the type and size of the driving member, so the pump 
shaft can be matched to it. For splined shafts the 


PUMP PORTS may generally be located in any position con- 
venient to piping. Illustrations of standard available porting are: 
(a) side ports & integral relief valve, (b) side ports, (c}) one 
end and one side port, & (d) end ports. Courtesy Commercial 
Shearing & Stamping Co. 


shaft diameter and number of splines must be deter- 
mined. Also whether the splines are straight or in- 
volute. For keyed shafts the shaft diameter, type of 
key (or keys), and location must be determined. 

Pinned shafts are seldom used on flange-mounted 
pumps because the shaft usually fits down into a cavity 
within the mounting and there would be no way to 
insert the pin. 

Some advantages of flange mounting are: 

@ Requires minimum space 
Easy to align 


. 
@ Safest since there are no « xposed moving parts 
° 


Protection from external damage 
One disadvantage of flange mounting in cases where 
the pump mounts directly on an engine accessory drive, 
is the changes of diluting engine lube oil with leakage 
around the pump shaft (as with a blown shaft seal). 


@ Foot Mounting—On foot-mounted pumps a pro- 
jection of the pump housing provides legs or a pedestal 
with flat pads on the bottom. The pumps are mounted 
by bolting them down to a surface parallel with the 
pump shaft. 

Foot-mounted pumps are generally used where the 
pump is driven by a drive line, universal joint, or 
belt. Because the pump is mounted away from the 
engine, it is frequently more accessible than a flange- 
mounted pump. However, because of the drive line, 
installation may be more difficult. Reasonably close 
alignment of the components is required. 

In some installations with short drive lines, the 
line length is fixed and slotted mounting holes adjust 
pump location. Where very long drive lines are re- 
quired, telescoping or slip-joint sections allow for 
variations in mounting distances. These joints are 
available with various shaft styles and sizes, and it is 
necessary to match the pump shaft to the V-joint cou- 
pling bore. 

Advantages of foot mounting are: 

@ Greater flexibility of pump location 
@ Permits packaged units 
@ Pump generally more accessible than in _flange- 
mounted installations 
@ Greater freedom in selection of pump make and type 
Some disadvantages of foot-mounted pumps are: 


Exposed rotating drive line 
Pump exposed to damage 
Speeds limited somewhat by dynamics of drive line; 
long drive lines will whip or vibrate at high speeds. 


Pump Ports 


One of the oldest problems in hydraulics has been 
eliminating fluid leakage. This is particularly critical 
at the ports where hydraulic transmission lines are 
connected to the components. The two basic types of 
port connections are threaded and flanged. 


e Threaded Connections—The first type of 
threaded connection used in mobile pumps was the 
standard tapered pipe tap. It is still one of the stand- 

ard available portings in most pump lines. 
In an attempt to find a threaded connection which 
would give a better seal and be less susceptible to 
Continued on page 95 





Dynamic studies of hydraulic components and systems are best 


handled by transfer function methods. Electrical circuitry concepts 


establish system effects on gain and time constants 


Log methods which permit superposition of gain and phase 


contributions give fast system analysis. 


ELECTROHYDRAULIC ANALOGIES 
... systems approach 


to fluid power design 


@ By ROBERT E. RAYMOND, The R. FE. Raymond Co., Zanesville, Ohio 


Part 3—TRANSFER FUNCTION TECHNIQUES 


N THE TWO preceding articles basic analogies be- 
tween hydraulic and electrical systems were de- 
veloped. To use these principles in a system approa h, 
standardized, mathematical techniques for resolving 
systems must be developed. 

Approximations, incremental variables, and linear 
techniques properly mixed by theory, experimental 
data, and experience make up a powerful tool for 


analysis. 


@ Laplace Transforms—Use of Laplace transforms 
gives a fast, comprehensive systems approach to analy- 
sis or synthesis. Since extensive explanations of trans- 
form methods are in texts, only the important points 
applying to fluid power problems are referred to here. 

The following example illustrates how to handle 
fluid power equations, determine transfer functions, 
and exercise judgment of linearity and practical con- 
siderations. 

Figure la represents a variable displacement pump 
operating at deadhead condition. Valves are omitted 
for simplicity. The pump is assumed to be an axial 
piston type with spring loaded swash plate. System 
pressure acting on a control piston opposes the spring. 
Transfer function derivation is: 

SQ. + AQr — AQ, — AQ 0 
(Incremental flew balance) (1) 
d(AX) V. d(AP.) 
+ A, goAP. 0 
dt B dt 


(Flow node) (2) 
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Md*(AX) d(AX) ; 
AP.A, - - K — Ks (AX) 


dt’ dt 


(Force node swash plate) (3) 
The direct transfer functions would be: 


Ay 
l+—S 

_ Em 

Ve 


AP. 


noni 
Bgo 


M 
K, 
These basic equations are converted into flow form 
by observing that X is a result of Q, working into Ay). 
Therefore, equation (2) becomes: 


im AQ: C. d (AP,) 
(AQe) dt + AP, + (6) 


A» Zo g. Zo dt 


and equation (3) resolves into: 


M d(AQ;) K, Ks 
+ AQ: + (AQs) dt AP. 
A,? dt A,” A,? (7) 


Coefficients of appropriate terms in equations (6) 
and (7) are organized as hydraulic resistance, ca- 
pacitance, and inductance effects, and transfer func- 
tion forms result from working with the basic fre- 
quency expressions as outlined in Part 1. (equiva- 
lent electronic circuit, Figure 2). The Laplace operator 
S is used interchangeably with jw for algebraic ma- 
nipulations and simplification of forms, according to 
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Quiescent Leakage Flow 
Quiescent Output Pressure 
Increment Output Flow 
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FIG. 1. 


equivalent 


VARIABLE DISPLACEMENT 
block diagram 


PUMP SYSTEM 


Pump operates at quiescent 


and 
pres- 


transform laws. 
sure P 


is then: 


Feedback poth 


AP. [14+R.¢ 


ar, 
(] +T.S) 


4P a OW 


where K 


is the zero frequency, 


time constants: 


id sigr 


\P. (tube 


equation) 


\P 


AP C./Cm 


(jw) ] [1 +R, 
shih -SQ— 599 K 


Resonant frequency of pump 
displacement means 

Break frequency of lead term 
Break frequency of system oil 
lag term 

Damping factor of pump dis 
placement means 


The overall, open loop, incremental transfer function 


[1 + RiGu (jw) J 


(iw) +L (jw)*] 


(1 + T, 


Ss) 


(1+2¢T.S + 


mA, 
goKs 


open loop gain (jor>0). The 


Cn 


(12) 


contribute to gain loss and phase shift between input 


command and feedback signal as frequency increases. 
Closed loop expressions for feedback situations follow 
logically : 

AP AP 


AP. (Figure lb) 


, 
tube trans at 


AP. K G(S) 
FIG. 2. ANALOGOUS TRIODE CIRCUIT equivalent to pres- 


sure-compensated pump. Tube must have frequency sensitive 
transconductance to satisfy pump actuation. 


l +KGI(S) 


HYDRAULICS & PNEUMATICS 





By inspection, instability occurs in closed loop 
operation when the denominator of the closed loop ex- 
pression approaches zero for any reason. This happens 
if KG(S) 1, or in other words if the open loop 
gain approaches unity at a phase shift of —180 de- 
grees. Standard graphical and computation methods, 
involving open loop transfer functions, can be used to 
determine steady state and dynamic performance. Log 
methods are more practi al. 

The form of the transfer functions shown can be 
termed time constant form. By resolving the algebra, 
most expressions of open loop gain can be reduced to 
the following standard forms: 


1 + 2 ¢T.S + T,’S 


1 + T;5 (18) 
T, and 1 


with units of time. These time constants are composed 


where T,. T, are time constants of a system 
of the linear parameters of the system. The standard 
forms are easily handled by log-log methods. 

In preparing a standardized approach, the first step 
is to arrange all physical parameters of the system 
such as mass, spring rates, etc. to identify specif- 
ic passive system effects such as resistance, capaci- 
tance, and inductance. These basic effects are then 
cataloged to indicate gain, time constants, and damp- 
ing factors. The transfer function is handled best by 
time constant forms. 

With this organization, open loop, closed loop, and 
localized studies can be accomplished. Electrical im- 
pedance laws apply, and comparisons of performance 
are clear from one situation to another. As an example, 
the term 

\ 


K 
is a capacitive effect and is significant in the system 
time constant T,, and the frequency invarient gain K. 
In addition, we can observe that this equivalent ca- 
pacitance represents a local reactance to AQs. 
AP l 
sO wi 


@ Block Diagram Interpretation—lInterpretation 
of the pump transfer functions can best be obtained 
from the block diagram of Figure 1b. AP, is an equiva- 
lent input pressure command to the pump governor, 
transmitted as an input force to the governor spring. 
AP, is the pressure output resulting from the input 
command, transmitted through the system transfet 
function. Actually, AP, which is the error pressure is 
the driving signal for the transfer function by the 
action of the feedback. Open loop operation is then 
indicative of closed loop with the error as the input 
driving function. 

Study of open loop characteristics about the unity 
gain level describes closed loop performance to a con- 
siderable degree. 

In Figure lb, AP. causes movement AX which is 
resisted by the transfer function of the displacement 
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Log frequency 


Log/17.6 = 25 db. Frequency invarient gain. 
ain constant is horizontal line on Bode Plot. 


Asymptote 6 db octave 


-_-” 


po OT z Hon 
-—— 3 db correc 


7 
55 
re 


‘D 


cps 
b quency 


Tel 
Log 


20 Log 1 + .0028 (jw)| = +6 db./Octave lead. 
Lead term increases gain 6 db./Octave from break frequency 
345 rad/sec. 


—_ 12db. Oc- 


20 Log 


1 + .0015 (jw) + .0000315 (jw)? 
tave quadratic lag. Swash plate mass and drag cause gain to 


decrease 12 db./octave from break frequency of 177 rad/sec, 
(28 cps). Resonant peak is due to low viscous drag. 


Log frequency 


Asymptote 6 db /octave—> 


= —6db./octave system lag. 


20 log - 


1 + .0005 iw 


Lag term decreases gain 6 db./octave from break frequency of 
2000 rad /sec. 


FIG. 3. BODE PLOTS of gain magnitude for each term in 
equation (21). 
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means. Displacement AX then causes a pump flow 
rate that is both a function of the displacement means 
position and velocity. 

The mass of the swash plate and system oil both 
cause lag effects, but the flow rate inje ted into the 
system by the instantaneous velocity of the swash 
plate creates a lead effect with increasing frequency. 


W1S (ie) + .0000815 iw) 
Quadratic lag break frequency at 90 e phase shift 
Damping factor causes phase shift distribution to change 


Plot of 1 + .0028 (jw) 


Lead term break frequency at 45 degree phase shift 


1 + OOO (iw) 


term break trequency at 45 degree phase shift 


FIG. 4. PHASE SHIFT of each term in equation (21). 


This lead effect is stabilizing and tends to prevent 
oscillation in this type of pump. 

@ System Parameters—The transfer functions indi- 
cate the significance of system parameters and pas- 
sive effects on gain and phase. 

Large frequency invarient gain, equation (9), re- 
sults from high pump displacement transconductance, 
large compensator piston areas, low spring rates, and 
low pump and system leakage. Increasing system leak- 
age is a convenient way to control system gain but at 
the expense of power loss. Stiff compensator springs 
reduce gain. These facts are important to stability 
but also affect accuracy and speed of response. 

This remarkable picture of the dynamic response of 
a simple variable displacement pump illustrates the 
power of the incremental transform approach. 

@ Sample Problem—Consider the problem to de- 
termine regulation, stability, band width, and maxi- 
mum amplitude ratio as a function of frequency for 
the axial piston pump described by the following 
specifications: 
Pump Displacement—1.28 in*/rev (10 gpm at 1800 rpm) 
Pressure—2000 psi 
Governor Spring Force—880 Ib (at 2000 psi) 
Ks 1000 Ib/ in 
Lm 154 in*/sec/in 
A, 4 in 
g 3.85 x 10~ in*/sec/psi (R 
M 10 lb (3.47 x 10° Ib see in 
1.5 lb/in/se« 
194 x 10° in 
18 x 10° psi-sec/in’/sec. (1.8 milli-henries) 


260 ohms) 


*/psi (194 micro-farads) 
5.1 psi/in*/see (5.1 ohms) 
2 x 10° in*/psi (2 micro-farads) 
10.7 x 10° in*/psi (10.7 micro-farads) 

The open loop zero frequency gain is then: 
( 194 x 10° 
K 17.6 

Cr in 

Closed loop steady state regulation is: 


AP K 18.2 
95% 
AP 1+ kK 1 + 18.2 
Resonant time constant of the swash plate is: 
r VLC, 


00565 sec (w 


¥ (18 x 10°) (194 x 10°) 

177 rad/sec) 

Time constant of the control lead effect is then: 
T, R.Cm 


D028 sec (wy, 


(260) (10.7 x 10°) 
350 rad/sec) 
Time constant of the system is: 

Ti R.¢ 260 (8x 10°) 


0005 sec (a 2000 rad/sec) 


The break frequencies ,, wp + o, indicate that the 
lead effect occurs in the frequency range of the swash 
plate lag sufficiently ahead of the svstem lag and 
should counteract the lag effects significantly at the 
critical frequencies of unity gain. 

The swash plate quadratic lag term resonance peak 
is controlled by the damping factor: 


R, ( 3.41 


2 NY 


194 x 10° 
127 
2 Vis x 10° 


Continued on page 72 
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High pressure shaft seal 


Low pressure shaft sea! 


Heavy duty 
Outboard bearing 


Hardened 
drive shaft 


4-bolt SAE 
flange mounting 


“O” ring seals 








Oversize 
gear bearings 








Bronze alloy 
thrust plates 


Helical driver gear 


Helical 
driven gear 


Gear housing 
side port 


Tapped holes for 
split flange fitting 


COMMERCIAL SERIES 36... MODEL H 


Remarkable 2000 psi Fluid Power Pump 


For continuous heavy duty operation of 
hydraulic circuiting OEM applications 


Series 36, Model H pumps are made in 42”, 1”, 142”, 
2”, 24%” and 3” gear widths and cover a delivery range 


from 7 to 42 gpm at 1500 rpm when discharge pressure 
is at 2000 psi. 


Many types and sizes of pump mountings are availiable. 
Splined, straight or tapered key drive shafts can be fur- 
nished in all popular usage types in various diameters. 
Porting arrangements can be provided for side or end 
piping. Side porting is available for tapered thread, 
straight thread or SAE split flange fittings. 


Constant Volume Delivery: 


A dynamic seal is maintained between gear faces and 
special bronze alloy gear thrust plates. The entire thrust 
plate “closes in” against the gear face because of pressure 
pocketed behind the plate, thus compensating for any 
wear on its gear contact surface. Because the sealing area 
is confined to a small portion of the contact surface, 
friction has no appreciable effect. Mechanical efficiency 
of the pump is in excess of 90%. 





Matched helical gears having mirror finish ground on all 
surfaces contribute to high volumetric efficiency (over 
90% ) and quiet operation. Thus, complete sealing is 
maintained—tooth to tooth and tooth to gear housing. 





iz iecaie) ENERGY FOR INDUSTRY 
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Ruggedness, greater load capacity and dampening of un- 
balanced internal loading are assured by using integral 
gear hubs to serve as journals for the pump’s oversize 
gear bearings. In order to meet its own exacting standards, 
COMMERCIAL must, and does, produce its own gears. 


Long Life High Performance: 

Perfect alignment is “built-in” these pumps because of 
their unique basic construction which establishes the 
machining of all parts from one common reference, the 
gear center line. As shown, gear bearings also act as dow- 
els—outmoded dowel pins are eliminated. COMMERCIAL’s 
patented thrust plates serve as “natural” alignment con- 
trol points. They are counter bored on their face to match 
the bearing sleeve, then fit over the bearing sleeve and 
then pilot inside the gear housing. 





Oversize bearings are built into all COMMERCIAL pumps. 
They absorb radial and thrust loads. Result: positive 
shaft and gear alignment. Two heavy duty inboard bear- 
ings for each gear are placed on integral gear journals. In 
addition, a rugged outboard bearing is designed into each 
pump to overcome shaft radial and thrust loads. 





Engineering Experience Available: 

Personal technical service and assistance is yours for the 
asking. For more information write to Commercial 
Shearing & Stamping Company, Department A-23, 
Youngstown 1, Ohio. 





pumps, valves, WA/AVAV/AMAALLA 


cylinders, motors ELT Tall M MELL L/L 4 
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Phase is handled simply as angle vs. log frequency. 


Equation (19) expanded in logarithmic terms is: 


\P 
a 

"oe an ap ab Ge a> ate te ap OP 

; . \P 


a ed 


0015 jw + 0000315 (jw) 


1+ 0OO5 5 


Figure 3 illustrates a Bode plot of gain magnitude 
for each term in equation (21). By adding the indi- 
vidual log magnitudes of Figure 3 as expressed in 
equation (21), we obtain an overall open loop gain. 

FIG. 5. OPEN LOOP FREQUENCY RESPONSE of system Open loop phase shift. Figure 5b. is the result of each 
described by equation (2!) term’s phase contribution, as illustrated in Figure 4. 

From Figure 5. we can see the effect of the lead 
term due to the control piston. Negative phase shift. 
which is increasing because of swash plate mass and 
viscous friction. is slowed by the lead effect before 
the 180 degree phase shift point is reached and sys- 
tem lag is significant. However, the gain continues to 
drop off and crosses the zero db (unity gain) axis 
with considerable phase margin preserved in the sys 


tem. The system is then stable. 


\symptotes drawn on log plots from the break fre 


quencies permit fast curve construction from either 
theory or experimental data. The asymptotes are 


easily corrected for final results. 


@ Closed Loop Plot—The next step is to transfer 
the open loop data to a closed loop plot to obtain in- 
formation about bandwidth and maximum amplitude 


ratio. This is taken from the ¢ xpression: 


\ conversion graph of constant log magnitude loci 
— Lita nae RESPONSE of system and constant angle loci can be used to solve equation 
(22). The ordinate and absissa for this loci plot are 
open loop magnitude and angle. Putting the open 
loop data in the conversion graph yields closed loop 
ranster tunction equation , 
information. 

Figure 6 is a log plot of the closed loop operation 
of the pump. Defining bandwidth as the frequency at 
which the gain is down 3 db, (30%), Figure 6 shows 
that bandwidth in this case is approximately 390 eps. 
Maximum amplitude is approximately 5 db or 78°%. 
This may not be acceptable in some cases. 

\ very small amount of system capacitance is sig- 
nificant here, and instability would certainly result 
if system oil is increased. Reduced gain and/or further 


Log Plots—Log gain/log frequency plots 
st revealing and expedient methods of trans 


study. Gain is usually measured in ‘ ; 
damping would be required to shape gain and phase 


for proper response. The maximum amplitude ratio 


indicates an oscillatory response. vvv 
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DESIGN 
NOTES 


C/R offers 

new bonded 
CRS Seal design 
in standard sizes 
— without premium 
tooling charges 


CRSH 


CRS-A 


Design Advantages 


The CRS Seal now provides a new level of 
C/R Seal performance through its simple, 
bonded design. There are no internal parts 
to misalign, no avenues for internal leak- 
age. The shell and sealing member are 
integral bonded securely for the long 
life of the seal. The CRS Seal incorporates 
a sealing member with both improved lip 
configuration and improved concentricity 
The sealing member has been strengthened 
over former designs by placing more ma 
terial at points of major flex and wear 


and without increased shaft loading 


Designer Advantages 


The CRS Seal gives the designer one, basic, 
rugged shaft seal design which may be ap- 
plied with high reliability to the great ma- 
jority of common shaft seal applications 
particularly in industrial, automotive, 
farm, and off-the-road equipment 
Four basic design variations are available 
As you can see, these provide an auxiliary 
sealing lip, where it may be required, or 
provide extra rugged shell construction 
where conditions suggest the need to pro- 
tect the seal lip against assembly damage 
or where large, heavy-duty shafts are 


being sealed. 


June, 1961 


Selection of the new C/R Type CRS Seal 
gives the designer and buyer major advan- 
tages over special seals: shorter lead time 
on orders, simpler specification, Savings in 
time and money, and improved assembly 
quality and reliability 


Operating Maximums 


Shaft Speeds 3600 fpm (single lip) 

2500 fpm (double lip) 

.015" TIR dynamic 
eccentricity 

010" static eccentricity 

Temperature 30 to +275°F. 

(225°F. in EP lube) 

5 psi (single lip) 

10 psi (double lip) 

Oil, grease, fuel, water 


Run-out 


Pressure 


Media 


*Not ali conditions present in one application 


New, Improved Compound 


Standard sealing members for the C/R 
Type CRS Seal are molded of a new Sir- 
vene synthetic rubber compound having 
markedly superior sealing and wearing 
properties. It is a Buna-N-based material 
with low-friction characteristics. The CRS 
Seal can also be furnished in the usual 
special materials such as acrylates, Sili- 


cones, and butyls. Shells are of standard 
steel, but can be provided in corrosion- 
resistant materials on special order. 


Consult C/R Engineers 

For assistance on the application of the 
new CRS —or on any oil seal problem, 
get in touch with C/R Oil Seal Engineers. 
They're specialists in fluid sealing — and 
will gladly cooperate with you. 


For More Design Data: 

You will want the complete design data 
on the new CRS Seal. Write for our Bul- 
letin CRS-100. It gives you the complete 
list of standard sizes, widths, O.D.’s, shell 
thicknesses and sealing lip heights. You 
will want it to compare and then specify 
C/R’s CRS Seal. 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1203 Elston Avenue * Chicago 22, Illinois 
Offices in principal cities 
See your telephone directory 
in Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 


Export Sales: Geon International Corp., 
Great Neck, New York 





DEPENDABLE NAME, DEPENDABLE PRODUCT 


TAILORED TO FIT YOUR NEEDS 


QUALITY MATERIALS AND CRAFTSMANSHIP 


FAST, DEPENDABLE DELIVERIES 


All yours with Bendix-Westinghouse Power Cylinders 


Dependability . quality . . . specialized engineering 
quick delivery. If you’re seeking these features in 
power cylinders, your best source is Bendix-Westing- 
house. Our experience has been earned in nearly every 
imaginable application—light, medium and heavy-duty 
standard and special—involving pressures up to 200 
psi air and 1800 psi oil on standard models, higher on 
specials. We maintain a large inventory of machined 
parts for standard units, and offer the flexibility to 


“tailor’’ power cylinder sizes and mounting arrange- 
ments to your needs quickly and accurately. Write or 
call for complete information on industrial product 
applications involving power cylinders from Bendix- 
Westinghouse. 

ROBOTAIR CHAMBER 
hes optional rubber or 
neoprene diaphragm, 
delivers from 300 to 


3600 pounds force at 
100 psi air pressure 


ROTOCHAMBER 
has neoprene dic- 
phragm, delivers 
from 900 to 5000 
pounds force at 100 
psi cir pressure. 


Beacdixffesinghoure <B> 


INDUSTRIAL PRODUCTS 
Bendix-Westinghouse Automotive Air Brake Company, Elyric, Ohio 
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Leather packings 
start here...and 


the good ones 
have the 


IPC brand! 


When it comes to leather . . . ask for 
analysis! There are so many variables 
that must be answered; torque, fric- 
tion, toe-in, break-in period, temper- 
ature, shaft speed, impregnation . . . 
to name just a few. 


Only IPC’s “custom” approach can 
assure your getting the best possible 
solution to your problem. When 
you're rounding up new packings or 
oil seals, talk it over with your IPC 
sales engineer. He knows how to 
handle the tough ones! 


OIL SEALS 
PACKINGS 
PRECISION MOLDING Custom designed for your application 


INTERNATIONAL PACKINGS’ ¢02202%x1108% 


Bristol, New Hampshire 


1PC P5 
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SEQUENCE VALVES 


OPERATEL 


"LOT PUSH-PULL VALVES 


' PRECISION 
z HYDRAULIC 
EQUIPMENT 


...synonymous for fail-safe performance! 


A complete line of valves and pumps for every application ADEL contributes 
cost-savings to the Original Equipment Manufacturers, not only in terms of initial cost, 
but in design features that provide preventive maintenance and, most important, 
maximum operating efficiency over the years. @ If you need a hydraulic valve or pump 
replacement for your equipment...specify ADEL and you won’t need another! 8 

You name the application... ADEL has the Precision Hydraulic Equipment to meet 
your requirements. ® Write for complete engineering specifications. 


NEW DIMENSIONS IN reliability ADEL PRECISION PRODUCTS 








wee " 
oi A DIVISION OF GENERAL METALS CORPORATION 


f) ners and j ore + < 
Designers and Manufacturers of 1444 WASHINGTON AVENUE, 


INDUSTRIAL & MARINE : HUNTINGTON 4, WEST VIRGINIA 
HYDRAULIC CONTROL EQUIPMENT zs stiedinete degiaenis altee 


THROUGHOUT THE U.S. AND CANADA 
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HYDRAULIC 
SHAKER rests 
on a 25,000-lb 
nertia block and 
s loaded with 
1500-Ib. test 
weight 


Electrohydraulic shaker systems 
for vibration testing 


* By HARRY N. COTTLE, 
ee WB Electronics, v. of Textron Electronics, Inc., New Haven, Conn. 


test frequencies from 5-2000 cps and to a lesser ex- 
: tent up to 10,000 cps. Currently the upper force limit 
were of the electrodynamic type. Neu is about 28.000 lb. Development is being completed 
for a 100,000-lb model, but it is anticipated that larger 
output will be reflected in a machine of considerable 
to complement the electrodynamic units, and to size. Preserving the inherent high frequency operation 
; of the machine will also complicate the design of the 

extend the limits of vibration testing. table. 
Electrohydraulic shakers can produce high force 
output and long strokes at low to intermediate fre- 


Until recently, most vibration test systems 


electrohydraulic systems have been designed 


IBRATION testing is a major design and develop- quencies. They develop force outputs greater than 
ment tool. It is used to track down destructive 100,000 Ib, strokes to 9 in. double amplitude, and have 
resonant frequencies and to investigate fatigue prop- testing capacities from 5 lb to 15 tons over a frequency 
erties of materials. The addition of hydraulic shaker range from 0 to 1000 cps. They are appreciably small- 
units to the existing dynamic systems will result in er than the electrodynamic units. This is particularly 
more efficient testing methods because it will enable important for mobile test installations where the en 
engineers to select the system that best suits the par- tire unit must be transported during or between tests. 
ticular test application. High power can be obtained for driving a hydraulic 
shaker by paralleling pumps. Single pumps can pro- 

e How Dynamic and Hydraulic Systems Com- duce flow and pressure equivalent to a 200 kva ampli- 


pare—Electrodynamic systems are generally used for fier. Lower output pumps can also be used, but hy- 
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ELECTROHYDRAULIC SHAKER SYSTEM OP- 
ERATION—A master oscillator (or an equiva- 
lent electrical signal such as the output from a 
tape recording) in the console generates an input 
signal. It is fed to an electronic servo control 
amplifier where it is combined with feedback 
signals from the hydraulic exciter. This drive signal 
is amplified and supplied to a small electrody- 
namic exciter which drives the first spool of a 


two-stage servovalve. 


draulic systems have the biggest cost advantage in the 


ni h power range. 


e@ Intermittent Duty Cycling—A hydraulic shaker 
system is particularly useful for systems used in inter- 
mittent duty cycles. These require power at the actua- 


tor only intermittently, followed by a period of re- 


covery which requires little or no power at all. The 


entire cycle (operation and recovery) may last sec- 
onds, minutes, or even hours. The pump for this 
yvele is sized to supply only the average power needed 
for the whole cycle. Energy supplied during the re- 
overy cycle can be stored in accumulators, and de- 
livered to the system, in parallel with pump flow, 





Electro- 
dynomc 
oriver 


Pilot 


vo/ve 


teedbock 
transduce 





Actuotor 


y { 
Ae te oe e wee oe 





SCHEMATIC of hydraulic exciter manifolds double-acting hy- 


draulic actuator and two-stage servo valve. 


transducer 











The servovalve pilot stage (hydraulic pre-ampli- 
fier) transforms electrical variations into fluid 
power variations which are reproduced by the valve 
hydraulic power stage (hydraulic amplifier). Ac- 
tuator velocity is proportional to oil flow, and 
varies according to input signals. Exciter fre- 
quency response depends primarily on servo- 
valve frequency capability, which is best utilized 
by short stroke actuators. Longer strokes are 
obtained at the expense of frequency response. 








during the operating portion of the cycle. 

Thus, a system demanding power delivery for 15 
seconds of each minute, for example, requires a pump 
capacity of 44 system peak demand. This is not possi- 
ble in the electrodynamic system which must be able 
to handle the instantaneous full load regardless of 


duty cycle. 


@ Dissipating System Power—A vibration system 
does no work, except to overcome friction and damp- 
ing. Regardless of system design, power supplied to 
it must be dissipated. In electrodynamic shakers, this 
power shows up as heat in the field and driver coils, 
and must be removed by transfer to a liquid or gas 
coolant. In electrohydraulic exciters, heat is removed 
more efficiently, since it occurs directly in the hy- 
draulic fluid. Energy to be dissipated shows up as a 
temperature rise in the hydraulic fluid which is cooled 
with standard low-pressure water or air-cooled heat 


exchangers. 


@ Temperature and Environment Factors— The 
design and construction of a hydraulic shaker makes 
it readily adaptable to many environmental tests. Ex- 
tremely low electrical and magnetic fields at the table 
are important for many electrical component tests. 
The totally enclosed fluid provides the convection 
to either heat or cool shaker components in low or 
high temperature chambers. The compactness of a hy- 
draulic shaker makes it easier to insulate, which means 
that it will add very little of its own heat to an alti- 
tude chamber. Likewise, it will remove very little heat 
from a high-temperature chamber. Hydraulic actuators 
do not require large hot drivers or field coils. Vacuum 


Continued on page !0! 
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SILICONE NEWS from Dow Corning 


ow To Improve Designs 


._. 4A F Furthermore, silicone fluids are highly re- 


automotive cooling — fan drive sistant to breakdown due to shear: are 
| noncorrosive. 

These are the reasons silicone fluids make 

possible design changes impractical with 

other fluids . . . help improve damping 

devices, fluid couplings, liquid springs and 

hydraulic power drives. Here are two typi- 


cal examples: 


Unimpaired Drive Action 

The Visco-Drive assembly shown opposite, 
designed and manufactured by Eaton Man- 
ufacturing Company, automatically slows 
automotive engine fans at high speeds when 
cooling is least needed . . . conserves horse- 


power and reduces noise. 


Eaton engineers specify Dow Corning sili- 
gircraft shock absorber cone fluid as the drive medium to assure 
uniform driving action over long periods 


of time under widely differing conditions. 


Soaks Up Shock 

Another example is an aircraft shock 
absorber manufactured by Cleveland Pneu- 
matic Tool Company. Because the Dow 
Corning silicone fluid used in this liquid 


spring is much more compressible than 


quae a other liquids, designers were able to reduce 


<< BEveaeeeeaas saa ee a! 


size of the oil chamber by 30%, thus 


A Cee Sen ® bal — 
CW ; a : saving vital weight and space. 


00 . , , , + 
+ + + —_ 
> 
200 Cony ——F —djoeh 
| Pape Corning 99 b 4 
* + 500 C., > > Phe 
? pte Dew € * 4 
T yp 200 
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Silicone fluids let you '* 0 ™ 4 
forget time -- temperature 


Design more efficient mechano-fluid devices. Assure reliable, uniform % © 25 5075 Voo 125 1s 178 300 225 280 275 300 320 
Temperoture degrees Fohrenhes 


et 
DOW CORNING SILICONE FLUIDS sg 


performance. Do both with Dow Corning silicone fluids. 
Learn how other designers are 


Silicone fluids let you forget time because they are resistant to oxidation putting to advantage the unusual 
are nongumming and nonsludging. Silicone fluids let you forget combination of properties avail- 
temperature because they maintain a near-constant viscosity, regardless able only in silicone fluids. Send 
of whether operating environment be hot or cold . . . are serviceable at sodey fer descriptive brochure. 
temperatures as low as minus 100 F; at temperatures as high as 400 F. Address Dept. 5518, 


Your best source for technical assistance 
in adapting silicones to your products is 
the Dow Corning office nearest you. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. C. 
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FAST-SLOW STROKE 
TE Portc 


volume r — Some presses require a combination 
. stroke composed of a fast approach and 
slow squeeze. A 3-port pump and a 3- 
way valve provide this cycle. In valve 
position |, volume n + r is discharged 
into the left side of the double acting 
cylinder for fast approach. In valve po- 
sition 2, volume n is recirculated back 
to the pump, allowing only volume r 
to flow into the cylinder, thus slowing 
the press for the squeeze part of the 
stroke. 





VALVE FLOW TO 
POSITION ACTUATOR 


| — Fast o+r 


2— Slow 





_ Porta —~— p~ovdiTIONAL 
volume nér PORT modifies a 
conventional vane 
pump into a multi- 

port machine. 





What a multiport 








pump-motor can do 





® By F. M. HENDERSON, / 
(} New Z { 


-t. 








With proper valving, this mechanism n+r taken in at port A, volume r is discharged 
through port C and volume n through port B. As in a 
can provide stepped variable speed. or conventional design, the number of ports may be 
Se can be used as en intensifier. doubled to provide hydraulic balance in the system. 
When fluid flows through this machine without dis- 
sipating energy. assuming the machine to be 100% 
efficient, input work equals output work. Or, input flow 
A POSITIVE displacement vane pump usually has times input pressure equals output flow times output 
two ports: one inlet and one outlet. By adding a pressure. Should the output work be divided into two 


third port, a new mechanism is created: a multiport flows, then the input work will equal the sum of output 


pump or motor. With proper valving it becomes a flows times their respective pressures, 
versatile, variable speed or variable delivery machine. 

When rotated clockwise (see illustration) fluid vol- e@ Intensifier Action—In counter-clockwise rotation, 
ume n is taken in at port B and volume r at port C. this machine will run without intake or output of 
lotal volume n-+-r is then discharged through port A. mechanical energy if low pressure fluid is delivered to 


Conversely. in counterclockwise rotation, with volume port A. A small amount can be discharged through 
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SLOW-FAST STROKE 


Machines such as planers and shapers 
require a slow work stroke, followed by 
a quick return. A 3-port pump and a 4- 
way valve satisfy this need. In valve 
position | during the work part of the 
stroke, only volume r is available to 
the left side of the cylinder. Volume n 
is recirculated back to the machine. In 
valve position 2, flow is reversed and 
volume n + r flows to the right side 
of the cylinder for quick return. 





VALVE 
POSITION 


FLOW TO 
ACTUATOR 


| — Slow Advance 


2 — Fast Return 




















STEP-VARIABLE DELIVERY 


When a 4-way, 4-position valve is 
connected to a 4-port machine, it fur- 
nishes an economical method of achiev- 
ing four different, stepped speeds. The 
four deliveries can be calibrated to pro- 
vide predetermined speeds which can be 
arranged in any convenient sequence 
of speed ratios, such as 1:2:3:4. The 
table shows the flow pattern and deliv- 
eries obtained when the control valve 
is successively moved into positions |, 
2, 3, and 4. 


PUMP-MOTOR 
COMBINATION 


This circuit can be used to supply 
fluid to a motor, such as in a variable 
speed power transmission. If the motor 
has a circuit similar to the pump, then 
with proper valving, four possible valve 
settings give four different speed ratios. 
With pump ports p, 1, and p + 1, motor 
ports f#, 1, and # + 1, and intermedi- 
ate valves, the combination shown could 
be obtained. While this arrangement is 
not as flexible as a drive with continu- 
ously variable speed ratios, it has its 
oulien, and is less expensive. 





VALVE 
POSITION 


FLOW TO 
ACTUATOR 


! r 


2 


PUMP MOTOR PUMP MOTOR SPEED 
VALVE VALVE DELIVERY DELIVERY REDUC- 
POSITIONP 








m 
mener 


PF” 


port B against a high pressure, while fluid at low or 


atmospheric pressure is discharged through port C. 
This action is in effect that of an intensifier. The ma- 
chine will run continuously and handle comparatively 
large quantities of fluid without the need for re- 


charging nor the complex valving required by the 


common, double-shot intensifier. 

This mechanism can also act as a flow divider. it 
will operate under any pressure differential that main- 
tains an energy balance across the machine. 

When run clockwise, the machine would act as a 
moderator, where a small volume of high pressure 
fluid entering through port B picks up a larger volume 
of low pressure fluid at C and delivers the total through 
{ at a slightly higher pressure than the fluid taken in 
at C. It is a hydrostatic equivalent of the jet-pump 
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which is essentially hydrokinetic in action. 


@ Pump and Motor Applications—When used as 
a pump, the machine has two inlets which can be sup- 
plied either by exhaust from the actuator or by flow 
split-off from the discharge. Arranging a valve which 
splits off flow gives a step variable delivery. Flow to 
the actuator depends on whether both pump inlets are 
supplied by actuator exhaust (high delivery) or wheth- 
er part of pump outlet is split off to supply one inlet 
(low delivery). 

The same valving can be applied to the mechanism 
used as a motor. Like a differential cylinder circuit, 
part of the motor exhaust fluid is ported back to motor 
inlet, so that motor intake actually exceeds pump out- 
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volume r 
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volumen 
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FAST-SLOW STROKE 


Some presses require a combination 
stroke composed of a fast approach and 
slow squeeze. A 3-port pump and a 3- 
way valve provide this cycle. In valve 
position |, volume n + r is discharged 
into the left side of the double acting 
cylinder for fast approach. In valve po- 
sition 2, volume n is recirculated back 
to the pump, allowing only volume r 
to flow into the cylinder, thus slowing 
the press for the squeeze part of the 
stroke. 





VALVE FLOW TO 
POSITION ACTUATOR 


| — Fast o+r 


2 — Slow 





ADDITIONAL 

volume nér PORT modifies a 
conventional vane 
pump into a multi- 
port machine. 


What a multiport 


pump-motor can do 


e By F. M. HENDERSON, Ll, 
C} t rch, New Zealand 


With proper valving, this mechanism 
can provide stepped variable speed. or 


it can be used as an intensifier. 


A POSITIVE displacement vane pump usually has 
two ports: one inlet and one outlet. By adding a 
port, a new mechanism is created: a multiport 

x motor. With proper valving it becomes a 
ersatile, variable speed or variable delivery machine. 
When rotated clockwise (see illustration) fluid vol- 
ume n is taken in at port B and volume r at port C. 
Total volume n-—-r is then dis harged through port {. 


Conversely. in counterclockwise rotation, with volume 




















n+-r taken in at port A, volume r is discharged 
through port C and volume n through port B. As in a 
conventional design, the number of ports may be 
doubled to provide hydraulic balance in the system. 

When fluid flows through this machine without dis- 
sipating energy, assuming the machine to be 100% 
efhcient, input work equals output work. Or, input flow 
times input pressure equals output flow times output 
pressure. Should the output work be divided into two 
flows, then the input work will equal the sum of output 
flows times their respective pressures. 


e Intensifier Action—In counter-clockwise rotation, 
this machine will run without intake or output of 
mechanical energy if low pressure fluid is delivered to 
port A. A small amount can be discharged through 
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SLOW-FAST STROKE 


Machines such as planers and shapers 
require a slow work stroke, followed by 
a quick return. A 3-port pump and a 4- 
way valve satisfy this need. In valve 
position | during the work part of the 
stroke, only volume r is available to 
the left side of the cylinder. Volume n 
is recirculated back to the machine. In 
valve position 2, flow is reversed and 
volume n + r flows to the right side 
of the cylinder for quick return. 





FLOW TO 
ACTUATOR 


VALVE 
POSITION 


| — Slow Advance 


2 — Fast Return 
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STEP-VARIABLE DELIVERY 


When a 4-way, 4-position valve is 
connected to a 4-port machine, it fur- 
nishes an economical method of achiev- 
ing four different, stepped speeds. The 
four deliveries can be calibrated to pro- 
vide predetermined speeds which can be 
arranged in any convenient sequence 
of speed ratios, such as 1:2:3:4. The 
table shows the flow pattern and deliv- 
eries obtained when the control valve 
is successively moved into positions |, 
2, 3, and 4. 


PUMP-MOTOR 
COMBINATION 


This circuit can be used to supply 
fluid to a motor, such as in a variable 
speed power transmission. If the motor 
has a circuit similar to the pump, then 
with proper valving, four possible valve 
settings give four different speed ratios. 
With pump ports p, 1, and p + 1, motor 
ports #, 1, and ¢ + 1, and intermedi- 
ate valves, the combination shown could 
be obtained. While this arrangement is 
not as flexible as a drive with continu- 
<— variable speed ratios, it has its 
applications, and is less expensive. 
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PUMP MOTOR PUMP MOTOR SPEED 
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port B against a high pressure, while fluid at low or 
atmospheric pressure is discharged through port C. 
This action is in effect that of an intensifier. The ma- 
chine will run continuously and handle comparatively 
large quantities of fluid without the need for re- 


charging nor the complex valving required by the 


common, double-shot intensifier. 

This mechanism can also act as a flow divider. It 
will operate under any pressure differential that main- 
tains an energy balance across the machine. 

When run clockwise, the machine would act as a 
moderator, where a small volume of high pressure 
fluid entering through port B picks up a larger volume 
of low pressure fluid at C and delivers the total through 
{ at a slightly higher pressure than the fluid taken in 
at C. It is a hydrostatic equivalent of the jet-pump 
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which is essentially hydrokinetic in action. 


@ Pump and Motor Applications—When used as 
a pump, the machine has two inlets which can be sup- 
plied either by exhaust from the actuator or by flow 
split-off from the discharge. Arranging a valve which 
splits off flow gives a step variable delivery. Flow to 
the actuator depends on whether both pump inlets are 
supplied by actuator exhaust (high delivery) or wheth- 
er part of pump outlet is split off to supply one inlet 
(low delivery). 

The same valving can be applied to the mechanism 
used as a motor. Like a differential cylinder circuit, 
part of the motor exhaust fluid is ported back to motor 
inlet, so that motor intake actually exceeds pump out- 
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Design of variable volume 
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By: Ellis H. Born 

Director of Sales-Engineering 

Denison Engineering Division 

American Brake Shoe Co. 

Columbus, Ohio 
With today’s ever-increasing require- 
ments in the transmission of higher 
horsepower, the designer must look 
to hydraulic components that will 
give the greatest transmission efh- 
ciency with the lowest possible cost 
and the smallest possible package. 
With smaller, lighter, more power- 
ful equipment — operating pressures 
of 2000, 3000 and 5000 psi are 
becoming commonplace. To meet 
the needs of higher pressures with 
a high degree of reliability, axial 
piston pumps and motors of proper 
design should be considered. 

For 5000 psi requirements, the 

axial piston pump (illustrated) is a 


HANDWHEEL CONTROL 


.. with locking device for accurate 
manual pump volume regulation. 


STEM CONTROL 


.. provides mechanical linkage to the 
driven equipment 


HYDRAULIC CYLINDER CONTROL 


.. Similar to stem control, except 
volume is hydraulically regulated. 
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logical choice. It operates on the 
principle of a series of pistons in a 
common barrel that progressively 
draw oil into the barrel on the 
suction stroke and force oil from 
the barrel into the line on the dis- 
charge stroke. 

With this simple axial piston 
design, direct and unrestricted flow 
into the pumping assembly is pos- 
sible, eliminating the need for the 
large flow areas used and the moving 
seals which, in turn, eliminates main- 
tenance. Direct flow path further 
insures good suction characteristics 
—a highly desirable operating advan- 
tage for obtaining efficient hydrau- 
lic performance. 

The port plate of the Denison 
pump is designed as an axial hydro- 
static bearing which balances out the 
thrust of the cylinder barrel, leaving 


ELECTRIC MOTOR CONTROL 
.. adjusts pump volume to desired 
level. Integral brake in gear-head 
motor eliminates over-travel. 


PRESSURE COMPENSATOR CONTROL 

affords automatic regulation of 
pump volume to meet preset pressure 
demands 


ELECTRO-HYDRAULIC CONTROL 


... utilizes sensitive, system error- 
detecting unit which energizes hy- 
draulic volume control piston, 
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only sufficient force to create a posi- 
tive seal contact between the cylinder 
port plate and the cylinder barrel. 
Because of reduced thrust, wear on 
mating surfaces is decreased and 
pump life is greatly extended at all 
pressures up to 5000 psi. 


Where variable volume is required, 
it is logically desirable (for efficiency, 
simplicity and low maintenance) to 
eliminate the need for varying the 
position or angle of the cylinder 
barrel to regulate volume. In the 
Denison axial piston pump, output 
up to 125 gpm is simply regulated 
by varying cam plate angle. Zero 
to full flow or flow reversal is regu- 
lated by handwheel, hydraulic 
cylinder, stem, electric motor, com- 
pensator or electrohydraulically. 

In the Denison design, the line of 
action of the combined radial load 
of all pistons is through the roller 
bearing supporting the cylinder 
barrel. The use of a large bearing 
provides non-deflecting support for 
these radial forces. Asa result, 
unbalanced or twisting offset that 
would tend to unseat the cylinder 
barrel from the port plate is elimi- 
nated. A continuous, effective seal- 
ing action of the barrel against the 
port plate is maintained to promote 
high pumping efficiency. 

Piston and shoe assembly design 
also reduces by one-half the number 
of ball and socket couplings found 
in other types of axial piston pump 
construction. The shoes hydrauli- 
cally balance out all piston thrust, 
eliminating need for thrust bearings. 

Data and specifications on 5000 psi 
pumps, motors and controls are avail- 
able from your Denison representa- 
tive—located in principal cities—to 
assist you in developing hydraulic 
systems for maximum efficiency 
and economy. 


NEW CATALOG 
FOR DESIGNERS 
AND ENGINEERS 


Write for your 
copy of Bulletin 
220 —“Hydraulic 
power to 5000 psi”. 
Includes complete specifications, 
operating data and applications for 
Denison’s full line of hydraulic 
pumps, motors and controls, 


DENISON 
wy 


DENISON ENGINEERING 
DIVISION 
American Brake Shoe Co. 
1166 Dublin Road « Columbus 16, Ohio 
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Seven men oufline needs 

for hydraulic and pneumatic 
products in the fields 

of fabricating machines ... 
mobile equipment .. . 
missile handling and ground 
support equipment .. . 
machines fools .. . 

and plant engineering. 


What users 


WALTER A. ROMAN, 
Engineering Supervi 
sor. Hydromechanical 
Section Greenwich En- 
gineering Div., Ameri- 
can Machine & Foun- 
dry Co 


HIGH CAPACITY FILTERS 
.. . AIR TIGHT FITTINGS 


(\MF’s design philosophy on missile ground support 
equipment has been to use commercial hydraulic com- 
ponents wherever possible, but in many cases some of 
the vendor, off-the-shelf components have not been 
able to meet our design spec ifications or our reliabil- 
ity requirements. Excessive internal or external leak 
age has been the biggest problem. 

Repeatability of operation runs a close second. For 
special applications either we have designed our own 
components or have asked our vendors to modify 
their standard line. Some of our biggest ground sup- 


port equipment design problems are: 


@ Seals—tLeaktight seals which are compatible with 
ost hydraulic fluids. We are looking for longer O-ring 
life, particularly in applications requiring long travel 


in the axial direction, or rotation about the axis. 


Continued on page 9! 


FRANK A. DEPWEG, 


Section Manager, Engineering—General Machinery, 
Industrial Equipment Div., 
Baldwin-Lima-Hamilton Corp., Philadelphia 


PRECISION PERFORMANCE 
. . . SIMPLER PLUMBING 


Present requirements on our missile and atomic energy 
handling systems, railroad wheel re-working machines 
and benders are for drives up to 100 hp, with greater 
pressures and larger fluid volumes. Pipe diameters and 
wall thicknesses are also increasing. 

Rotational speeds will have to go up to get more 
power from the same size or smaller packages. One 
way to get this will be to develop improved metals; 
another is through better combinations of present 


components. 


e@ Precision Required—tThere is a trend to higher 
precision required from our machines. This is particu- 
larly troublesome in automatic equipment, where the 
control system’s rate of response falls short of the 
speed of the machinery it’s supposed to control. 

Five to ten years ago, a machine tool with toler- 


Continued on page 9! 
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want in fluid power components 


WALTER M. SHAFFER, 


Staft Research Engineer 
Towmotor Corp., Cleveland 


MORE RELIABLE HOSES 
. . . QUIETER MOTORS 


Operating pressures of material handling equipment 
are probably going to rise, and we expect that a 
practical stabilizing level will be 3000 psi. Major 
pressure limitation for lift trucks will be lift cylinder 
column strength. Along with higher pressures, we 
anticipate still faster fork lifting speeds. Three years 
ago, lifting speed for 4000- to 5000-lb. capacity trucks 
was about 45 fpm. Today’s trucks average 75 fpm. 
About 100-fpm speeds may be expected in the future. 

Present hydraulic controls on lift trucks are good, 
but continue to be a challenge when using hydrostatic 
transmissions. Sometimes you want the truck to creep 
at less than 1 mph, but raise its forks at maximum 
speed. To do this, you must divert about 1/3 oil flow 
to the hydrostatic transmission, and the remainder to 
the lift cylinder. This required the development of 


special valving. 


e Need Longer Life Hose—We would like to see 
hose manufacturers improve hose life, and make hoses 
more reliable. Hoses in our applications should last 
two years. Frequently hoses vary unpredictably even 
though purchased from the same manufacturer and 


used in the same application. 


Continued on page 92 
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MYRON MALECKI, 


Chief Engineer, 
Cast-Master, HPM Div., 
Koehring Co.. Bediord. Ohio 


LARGER ACCUMULATORS 
. . » MANIFOLDED HEAT 
EXCHANGER 


he trends toward completely automatic operation and 
faster cycling of die casting machines are requiring 
greatly increased pumping capacity. This requires 
larger lines, components, reservoirs, and electric mo- 
tors. Three-inch piping and valving to cylinders is 
now common. Four- and five-inch piping to the in- 
jection cylinder is not unusual. These sizes are re- 
quired to get an injection speed of 1200 fpm. 

\ pressure of 4000 psi, achieved through intensifi- 
cation, is the maximum pressure we use. It presents 
no problem. Present seals, piston rings. and materials 
are satisfactory. We see no trend to greater pressure, 
though total force is increasing. 

Rather than use a large capacity pump that is re- 


Continued on page 94 





wer —— FASTER PUMP RESPONSE .. . 
MORE EFFICIENT ACTUATORS 





In all areas of our activity in machine tools, ground 
support equipment, and commercial equipment we 
need hydraulic devices that will work faster and with 
greater efficiency. 

Performance specs for tomorrow's space age equip- 
ment require higher mechanical effciency and dynamic 
stiffness of hydraulic systems, to improve system 
resolution and give faster operation. This will permit 
holding closer tolerances, while producing more parts 

GEORGE H. BOOTH, per hour with less scrap. 
area gs ngineer Here are ways in which major fluid power compo- 


Siegler Corp., El Segundo, Cali nents might be improved : 


@ Pumps—Response from zero to full flow for vari 


Continued on page 88 





COMPATIBLE SEALS 
. . . LARGER HOSE 


Our present operating pressures with water go to 5000 
psi and to 15-20,000 psi for pipe testing. Oil pressures 
now go up to 3000 psi. Higher pressures would be 
used if components were available, but we have found 
no high pressure, high-volume pumps which are suit- 
able. 
We would like seals that are compatible with both 
DR. FRANCIS J. KENT, petroleum base and fire-resistant fluids. Even if a 
Engineering Manager, Press Sectior machine is to use F-R fluid, it would be tested with an- 


du i ip ’ hit . ° 
oe loinc ov — the y other fluid for economy, so there is the problem of 
faldwit ’ amiltor orl 


Philadelphia flushing, and replacing the seals when the machine 


is delivered. Also, the customer may decide to switch 
fluids, so he has to go through the same routine. Aside 


Continued on page 8 
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FASTER SPEEDS 
. . . WITHOUT SHOCK 


In going to higher speeds for machine slides, we don’t 
want to be limited by hydraulic capabilities, but only 
by safety. However, higher speeds introduced problems 
of deceleration and shock which need to be solved. The 
problem evolves when deceleration requirements ex- 
ceed capabilities of standard cylinder cushions. A 
simple chart in cylinder cataloques to indicate capa- 
bilities of the standard cushion in relation to inertia 
load, deceleration rate and type of machine construc- 
tion might help the machine designer determine when 

WARD DIEHL, he should go to cylinder manufacturer for special 

Senine Mialnitie Mntieeen length, tapered cushions. 

Manufacturing Development, Many attempts to use a deceleration valve have been 


General Motors Technical Center, 


Warren, Michigan Continued on page 90 
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GEAR PUM 


One of the 

new heavy duty 
gear pump motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All ofthe KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 





THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER TRANSMISSION 


EUROPEAN 
REPRESENTATIVE 
KEELAVITE Beare 
, eelavite Hydraulics 
For full details write to— Pieter de Hoochstraat |? 
Rotterdam 6, 
Holland 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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Announcing... 


Revolutionary 


NEW 


WILKERSON 
desiccant compressed air 


DEHYDRATOR 


for “‘instrument-pure”’ air 





The NEW “Chem-Guard™ package provides micro 
3 ? only where needed! 


NEW Exclusive features ‘ 


* LOWEST PRICE 
* DEPENDABILITY 


* SIMPLIFIED, ECONOMICAL SERVICING—No 


availadie in vacuum pected 


* BUILT-IN VISIBLE INDICATOR s 


Your choice of 3 non-corrosive chemicals . . 


to — 40 . 


i¢ 


WRITE TODAY | 


ILKERSON 


role) 2°) F-balel | 1643 W. Mansfield 


Englewood, Colo. 
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FASTER PUMP RESPONSE 





able volume, pressure-compensated pumps should be 
improved three to five times 


@ Servovalves—Industrial servovalves (electrical and 
mechanical) should provide both a linear flow versus 
input range and a free flow mode for unloaded slewing 
or rapid traverse operation. This would eliminate double 
valving and lead to simpler control circuits. Industrial 
servovalves should be simple, rugged, and completely 
insensitive to fluid contamination particles less than 100 
microns. The industrial servovalve needs a resolution of 
1% or better. The jet-pipe type with mechanical feed 
back is one that meets the requirements mentioned. It is 
being used successfully on industrial machine tools 
where almost no filtration is used. 

@ Actuators—An actuators mechanical efficiency 
should 98% or better from zero to full rated working 
load. Differential actuators should have a minimum of 
non-working fluid trapped in the working chamber and 
porting system. Fluid motors, capable of operating 
smoothly from 0 to 3000 rpm, for both closed and open 
oop operation are needed. Rotary actuators should be 
lesigned to mount an anti-friction bearing on the output 
shaft in case torque and a side load are encountered 


JIC and industrial standards that would be desire- 
able for industrial and military ground support ap- 
plications should cover: 

@ Variable volume pumps with splined output shafts 
that can be flange mounted 


th 


@ Servovalves classified according to flow range, with 


nterchangeable mounting for all manufacturers’ valves 


thin a classified flow range 
@ Direct mounting of servovalves on actuators 
External sealing of hydraulic system components 
and plumbing will probably remain a problem. De- 
signers would welcome actuator designs which have 


pressure on ¢ xternal shaft seals relieved to tank. YY 


COMPATIBLE SEALS 





from trouble and expense, there is the possibility of 


misassembly and contamination. 


e Filter Needs 
pressure oil filters 


We would use large capacity, high 
(3000 psi, 120 gpm) with safety 
devices to signal clogging or excessive pressure drop. 
We are now forced to manifold or parallel filters. 
This is expensive, wasteful of space, and adds to leak- 
age problems. 

Filters are not a problem with water systems. Be- 
cause water does not have the lubricity of oil. lapped 
fits, as between valve spool and body, can not be 
used for sealing. Seals must allow slightly larger man- 
ufacturing clearances. As a result. the system is not 
quite so sensitive to contamination, and filtration does 
not have to be so thorough. 


@ Welded Fittings—The use of welded and flanged 
fittings rather than flared or threaded pipe fittings 
reduces leakage, but customers must be educated to 
their desirability and must be willing to pay for it. 
Even without the more expensive fittings, the systems 
are substantially leakproof in the factory. But im 
proper installation at the customer's plant can intro- 
duce leakage. 


Continued on page 90 


HYDRAULICS & PNEUMATICS 





Howe Daeek™ 





A Oke 


HOKE REPORTS ON FLUID CONTROL 





WE’VE TOSSED A NEW BALL INTO AN OLD GAME 





A VALVE NAMED 
“DESIRE” 


With apologies to Tennessee Wil- 
liams, we really have produced a 
Solenoid Valve line based on your 
desires. We surveyed all the solenoid 
valve users we could find to deter- 
mine what you wanted. The result is 
Hoke’s “User Designed” Series 90 
and 95, two-way and three-way, di- 
rect-acting solenoid valve line. 
Thanks to you, we have much to 
brag about. Here’s what we have 
been saying about these new valves: 
lightest weight — smallest size — no- 
hum operation —lowest temperature 
rise — lowest power consumption — 
stainless steel plunger — silver AC 
shading coils—easiest installation — 
packless construction — 360° rotata- 
ble housing—operates in any position. 
We make them 
of forged brass or 
stainless steel, i 
1%” and 44” NPT 
size or JIC tube 
ends. There’s a 
variety of 
AC and DC 
voltages. Class 
“A” coils are 
standard, but 
Class “H” are also 
available for tem- 
peratures above 
212°F. For those 
with high insurance rates, we can 
supply explosion proof coil housings. 
Now that we've bragged a bit, we 
must also apologize for our prema- 
ture enthusiasm. We were so excited 
about this product that we stirred up 
a hornet’s nest of interest before we 
were ready to deliver in quantity. 
Shipments were slow at the start, but 
now we can have any reasonable 
quantity of these “desirable” sole- 
noid valves “on-stream” in your 
plant when you want them. 
There’s only one way to get con- 
clusive performance proof — buy a 
valve. Ask for Bulletin SV-4-61. 








A STEADY 
FLOW OF FACTS! 


Further flow features, and inter- 
esting technical topics are care- 
fully covered in Hoke’s technical 
publication, the FLOW SHEET. 
It’s free, but worth millions! To 
get the full benefit of our engi- 
neering and editorial efforts six 
times a year, mark your “X” in 
the proper box. 
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The technique of molding 
polyvinyl chloride into ball 
valve parts is old hat. Even the 
unplasticized compounds of 
type I PVC have been kicked 
around for a while (with minor 
successes). But until now, no 
one has booted the ball for 


a goal. 


Perseverance, determination, 

and the pursuit of economic 
reward have prompted us to 

offer a line of ball valves 
molded of the toughest grade 

of type I, unplasticized PVC. 

There are no foreign agents to 
contribute to a corrosive demise, even 
in most caustic services. It even meets 
the proposed new ASTM specification 
and has a tensile strength of 8500 psi. 
Those who have had PVC piping 
problems will profit from the new 
molding process that gives these 
Hokes dimensional stability and very 
high impact strength. Sensitive 
systems, human and otherwise, are 
safe from contamination —they’re ab- 
solutely non-toxic. We've set 140°F. 
as the operating temperature limit, 
but occasional excursions to 160°F. 
won't do any harm. 


All standard models are supplied with 
a concentric hole drilled thru the ball. 
They can be heat welded, or solvent 
bonded right in the line. Piping hook- 
up is even simplified by their coupling- 
like assembly. Your assistant can fit 
each half of the valve to a pipe end, 
then reassemble the valve without 
having to turn the pipe. Pressures to 
125 psi are duck soup for these valves. 


A maintenance man’s delight, they 
can be cleaned and have their seats 
changed without leaving the pipe. 
Their light weight makes them ideal 
for use on long, unsupported spans 
of pipe. 


Size-wise, we’re offering them in %, 
34, 1, 1%, 2, and 3 inch sizes, all NPT 
female connections. 


You will command the eternal admi- 
ration of your colleagues when you 
install these valves. Be the first to 
show your rightful status by ordering 
a shiny new Hoke polyvinyl chloride 
ball valve. If pride of ownership 
hasn’t motivated you at this point, 
the mere fact that you are behind the 
scientific times should move you to 
find out more. 


It isn’t necessary to tell us why you 
want the additional information. 
Just check the coupon below. We'll 
forward the facts in a plain, brown 
envelope. 





’61 PRODUCT PARADE 


You’d be surprised at some of 
the screwball ways our valves 
have been used (to decided ad- 
vantage, of course). Hoke dis- 
tributors are armed to their 
maxillary third molars with this 
method madness and will re- 
design your systems (incorpo- 
rating solenoid valves and PVC 
ball valves) at the drop of a 
vostcard. Check the PROD- 
CT PARADE box. 











Hoke’s Performance Guarantee — Every Valve Leak-Tested! 


HOKE, INCORPORATED 


87 Piermont Road, Cresskill, N. J. 





Send me complete information on the Hoke products checked below: 


TITLE 





PVC Ball Valves NAME 


Solenoid Vaives 
COMPANY 





0 
0 
[) Product Parade 
0 


Flow Sheet ADDRESS 





[) Complete Catalog 
cITY 


STATE 
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SEE OUR CATALOG IN SWEETS PRODUCT DESIGN FILE 





COMPATIBLE SEALS 


@ Larger Hose—Because of limited sizes available 
for high pressure we have to manifold or parallel 
for high volume flows. At present, we can get hose to 
114-in. dia. for 3000-psi service and to %4-in. I.D. for 
9000 psi. The fitting conection is the danger spot, and 
we need better fittings for this purpose. We would like 
to have high pressure hose, with ID’s of 2-inches and 
}-inches, which can be bent in a fairly short radius. 
We'd use it in place of present flexible joints and pipe. 





@ Own Designing—B-L-H has had to design its 
own water and oil control valves in the larger sizes 
(above 2% in. nominal) as well as in the smaller 
sizes, when quoted prices have been too high. We 
have also developed our own automatic speed regula- 
tors—both hydromechanical and _ electrohydraulic 
for controlling long power strokes. 

We'd be glad to buy these outside, if price and 
quality were right. After all, we're in the heavy ma- 


chinery business vvv 


FASTER SPEEDS 





Continued from page 86 


unsuccessful because the usual valve has a relatively 
short effective working stroke and is very crtical to 
adjust. For instance, on transfer machines for sheet 
metal handling, the machine structure is not fabricated 
as accurately as a precision machine tool, and it has 


some flexibility. On welded structures, valve position 


may vary .030”. Deceleration valves mounted on such 
a structure can give unreliable results. We need de- 
celeration valves which have a longer, less critical 
stroke, or perhaps a variable orifice device that will 
be picked up by the carriage. 

We have experienced shock at opening of pilot- 
operated directional valves and have found that the 
adjustable chokes are not as effective as they should 
be. They add to cycle time because they regulate the 
valve throughout its entire stroke, rather than only 
when opening and closing ports. 


e Line Breakage—We have had many cases of line 
breakage because of shock. The real solution is to 
eliminate the surge pressures by better deceleration 
techniques, but we also recommend rigid clamping of 
tubing to prevent vibration and resulting loosening at 
the fittings. The problem is particularly bad on die 
casting and other heavy equipment. 

Better identification of components, especially for 
seal fluid compatibility would be helpful. In the shop 
it is often difficult to know what fluid a component 
can be used with. A distinctive color stripe is sug- 
gested for components compatible with only one type 
of fluid. Hoses identified with their pressure rating 
on the outside would be helpful in the shop. 


e Higher Temperatures—High temperature seals 
and cylinders with provisions for cooling are becom- 
ing important for casting machines which have cyl- 
inders in connection with the dies. We need to cool 
the cylinders or isolate them so that seals and hoses 


SCORING RESISTANCE ... 


HYDRO-LINE 


and cylinder life are increased by 
new chrome-plated barrel ID’s on 
Hydro-Line Series R2 cylinders. 
Hard chrome-plating resists scoring, 
even under critical side loads. 
Corrosion is eliminated, even where 
condensation is unusually severe. 


Laboratory endurance tests proved 
to us that these chrome-plated barrels 
designed into heavy-duty cylinder 
applications will decrease machine 
downtime and maintenance costs. 


Standard on Series R2 air cylinders to 
200 psi; hydraulic cylinders to 2500 
psi; bore sizes from 144” to 12” all 

ready for immediate delivery. See your 
Hydro-Line representative for details. 


CYLINDERS 


5601 PIKE ROAD. ROCKFORD, ILLINOIS, manufacturers of: high- and low-pressure hydraulic cylinders « heavy-duty air 
cylinders « boosters « adjustable-stroke cylinders ¢ dispensing cylinders « single-acting cylinders ¢ rod end couplers 
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LOCK OUT AIR FOR MACHINE 
REPAIR 


will stand up. One approach is water cooling around 
the rod seal. Teflon seals may be useful. 

Cylinders for core pulling in casting machines can 
be improved. The requirement is for high break loose 
force followed by low force at high speed. We would 
like to avoid high fluid flows as required for a large 


standard cylinder. A double area cylinder might be aff 
useful for this. bli R 


PRECISION PERFORMANCE 





Locks 
Out and 
eXhausts 
VALVE 


Lock out air that operates a 
machine, as a safeguard when 
making machine repairs. The 
Ross L-O-X Valve installs in 
the supply line leading to the 
machine, upstream of any 
operating valve. Designed so that when closed, 
supply-air to the machine is shut off and air down- 
stream is exhausted. Can be padlocked in this position. 


More L-O-X valves can be incorporated in the circuit 
to shut off and exhaust various segments of the 
circuit. Detented open; very low pressure drop; Light- 
weight aluminum construction. Call your Ross repre- 
sentative or write for literature. 





Continued from page 84 


ances of +.002 in. was good enough. Today we want 
tolerances of +.0005 in. or .OOL in. Manufacturer's 
specs, particularly in hydraulic and pneumatic com- 
ponents are often too loose. For instance, a planing 
table moves at 1000 in./min. You're in trouble with 
component performance guaranteed within +5%. 
Rate of response is becoming a most critical factor in 
hydraulic components. 


e Better Plumbing—Piping gets to be more and 
more of a headache. To minimize stresses, leaks, and 
vibration problems, we give the pipe fitter precise, 
engineered locations for the piping. Even so, with our 
present techniques, we wind up with complic ated pip- 
ing, with the danger of bursting and leakage. To mini- 
mize this problem, we use integral units when we can. 

We could use high pressure, high volume filters to 
save space and avoid manifolding and paralleling. 
There is a definite need for specialty manufacturers 
to develop products for spec ial applications. Manu- 


facturers are often forced to develop and make their 
vvyv 


FRoss OPERATING VALVE CO. 
105 EAST GOLDEN GATE AVE. . DETROIT 3, MICH. 


own components because these are not available. 


HIGH CAPACITY FILTERS 
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e@ Bearings—Dependable high-load, large bearings 
(3” and above) for very low speeds (approximately | 
rpm). Sleeve bearings have worked best, but good 
lubrication has been a problem, because oil films 
cannot be maintained. Oilite bearings have worked 
fine below 2000 psi. Much above that, we have ex- 
perienced bearing deformation, even with Super- 
Oilite. “Molykoted” steel bearings have given ac- 
ceptable limited service, but have not prevented cor- 
rosion. We have not been able to test fully some of 


the newer plastic or metal-carbon bearings to deter- 


Our “I-L-M”* tech- 
nique makes it 
possible to provide 
you immediately 
with rings of any 
diameter in .139’ 
or .275’ cross sec- 
tion. Don’t worry 
about quality. Note 
these features: 





mine operational adequacy. 


e@ Filters—High capacity (above 100 gpm), low 
micron, one-pass filters compatible with most hydrau- 
lic fluids are needed. All our hydraulic systems are fil- 
tered to at least 10 microns nominal. Filters to handle 


these conditions are too bulky. too costly and require 


@ The elastomer cord from which 
these rings are made is completely 
free of flash 


@ *Uniform cross section, assured by 


too much maintenance time. To make matters worse. 
our flow rates are getting higher. We presently mani- 
fold or parallel filters to obtain the needed capacity. 

There is also little standardization among filter 
vendors as to what a 10-micron filter should do, and 
checking filter performance is very costly and time 
consuming. 


Continued on page 92 


KALENDEX 
DIVISION 


1791 £. 10 Mile Rd. 
Madison Hts., Mich. 


PERIFLEX INC., 


injex lineal molding 

®@ Joint of same elastomer as body, 
no cements 

@ Strong joint has 70% tensile 
strength of body and 65% of 
elongation 

@ Available in Buna N and Neo- 
prene to cover a wide range of 
aniline point oils 
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HIGH CAPACITY FILTERS 


MORE RELIABLE HOSE 
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e Fittings—Biggest problems are encountered in se 


lecting large, airtight tube fittings for 3000 psi gas 
systems. Thermal expansion, contraction, and vibra 
tion often result in gas leakage. The use of soft cop 
per inserts between tube and fitting have helped a 
reat deal, but have not solved the problem completely 
Gas leakage is particularly objectionable in ac 
cumulator gas precharge lines. In fully charged stand 
wcumulators. prec harge gas can escape undetected 

the hydraulic fluid make-up pumps keep the a 
imulators pressurized at all times. Pressure gages 
ind pressure switches would indicate accumulators to 
fully charged and operational although total gas 
volume may be too small. What is needed here is a 


ras volume indicator 


@ Hoses—Because of the trends in missile ground 
support equipment for high flows and pressures, AMF 
has found need for larger size, high pressure, hydraulic 
hoses. 3000 psi AN hoses are presently not available 
in sizes above |”. Commercial hoses are available in 
sizes to 14% in. or 2 in depending on the safety facto 
one is willing to live with. Here again. as with filters. 


manifolding and paralleling hoses are necessary to 
transmit fluid flows vvyv 


Rs 


with the Exclusive 
HINGED VANE DESIGN 


@ The simplified Leiman 
hinged vane design provides 
larger oir space, higher co- 
pacity —permits use of smaller 
pumps, slower speeds, lower 
horsepower. Every pump 
rigidly test-run before ship- 
ment. Specify Leiman Air 
Pumps for your vacuum, suc- 
tion or pressure operations for 
lifetime dependability. Con- 
sult Leiman engineers on any 
application. 

WRITE FOR LATEST CATATOG and 


application book showing many 
how-to-do-it . 








ree LEIMAN BROS., INC. 


- 
S| 

— | S 151 Christie St., Newark 5, N.J. 
Wik x Established 1889 





Continued from page 85 
@ Quicter Fluid Motors—Manulacturers should 
develop a quieter motor. Customers sometimes think 
that harmless motor growl is caused by defective drive 
axle gearing. There is also a need for a resonably 
priced, variable delivery, reversible pump that oper- 


ates by low-force, reciprocating manual controls. 


e Priority Valves—We would welcome a _ new 
priority valve designed along entirely new concepts, 
rather than the familiar pressure drop design. It should 
be less sensitive to dirt, and foreign materials. We 
would also like to see better and less expensive re- 


motely controlled valves. 


e Manufacture Own Cylinders—Generally we pre- 
fer to purchase the specific products we require, and 
work closely with manufacturers to help them develop 
such produc ts. For instance. we needed a control valve 
that would first connect two motors in parallel, then 
in series, and make them rotate in opposite directions. 
We tried buying this valve as an off-the-shelf com- 
ponent. It was not available, so we helped a manu- 
facturer develop the design, and he is supplying us. 

It is to our advantage to make our own cylinders 
because we require so many combinations of cylinder 


bores, strokes, and mountings. vvv 


WEAR-FREE! CARE-FREE! REPAIR-FREE! 


Practically take care of themselves 


Self-honing surfaces. Curved cast 
iron vanes rotating against cast 
iron cylinder walls hone wear sur- 
faces to a hard, glassy smoothness. 
Provides continuous leak-proof seal 
and low-friction operation. 


Self-renewing vanes. Cast iron vanes 
take up their own negligible wear. 
No composition tips to wear and 
renew. Provides years of new- 
pump efficiency. 


Self-oiling. Leiman Automatic Oiler 
feeds the right amount of oil while 
running —needs no manual regula- 
tion—prevents over-oiling— 
reduces possibility of oil-staining. 


LEIMA 


Vacuum to 29.9 He Pressure to 20 p.s.i.2 


Rotary Positive 


AIR PUMPS 


Volume to 162 c.f.m 
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Comet; low-cost SINCLAIR-COLLINS 
INsTRuMeNT Y PILOT VALVE 


OR 
CYCLE TIMER 

















for instrument or 


timer-actuated precision piloting 


Looking for a means to amplify pneumatic signals originated by 
process instruments or cycle timers? Sinclair-Collins Model 
C-786 valves, diaphragm-operated by the source signal, assure 
near-instantaneous response for precise control of large pilot- 
operated valves and similar devices. They feature extremely 
short stem travel, from closed to fully open, and a flow area 
equal to % in. standard pipe. 


Space a problem? The Model C-786 measures but 5% in. high 

.is only 3% in. in diameter. Cost a problem? You'll find this 
valve, with all the built-in quality features found in every S-C 
valve, priced attractively. 


Models for air, steam, hot or cold water, or inert gas service; 
bronze, ductile iron or stainless steel bodies; 2 or 3-way; 20 
to 50 psi signal, 125 psi main valve; tapped % in. NPT. Ask 
your nearby Sinclair-Collins Field Engineer to show you how 
the Model C-786 fits your instrumentation control system. 





ims erry Py, Pre 


TTL LAT UL TAA e aL TA 23 ceformation, write for Bul 
. — . Collins Valve Company, Akron 11, 


bey { yeBE oe ai 8 ey 
-; Ohio, Dept. AH-66! 
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NEED POWER 


IN A SMALL SPACE? 


vou neeo ROTAC! 


Rotac Reciprocating Torque Actuators 
give instant torque for 
e Lifting e Pushing 
e Lowering e Clamping 
e Rotating e Turning 
e Indexing e Oscillating 
... and other precise movements! 


Rotac supplies instant torque in a 
compact package for machine tool, 
packaging machinery, transportation, 
marine and other applications. Powered 
by air, oil or fire-resistant fluids, Rotac 
rotates up to 280° with either body or 
shaft anchored. Torque ratings to 
200,000 in. Ib.; special models to 
1,000,000 in. Ib. and higher. Choose 
from 26 cataloged models, over 300 
standard modifications. 


FREE DESIGN DATA—Complete specifications and 
application details. Call your Rotac Representative 
or write direct. 


MODEL RN—Roller bearing model 
for high pressures, fast cycles. 
Sizes from 444" x 44". 


MODEL HN—Uses journal bear- 
ings for moderate pressures and 
cycles. Units as small as 454"x 44". 


NEW MIDGET MODEL—Measures 2” x 
2” x 2", weighs only 12 ounces. Torque 
ratings to 80 in. Ib. Ideal for instru- 
ments and other light applications. 


XLD) 
me EXOE-D 


a CORPORATION 


Greenville Plant - E. Sater St, Greenville, Ohio 


e Card 
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quired for only a small part of the cycle, we use ac- 
cumulators where practical. At present we use a bank 
of manifolded accumulators. We would prefer one, 
large, piston type accumulator, but it is not available. 
It would save fabrication of the manifold. 


e@ Temperature Control—Machines using fire-re- 
sistant hydraulic fluids are now common. In the last 
four years, all the machines we built have used fire- 
resistant fluids. 

There is a trend toward use of immersion heaters 
and automatic temperature controls for regulating 
fluid temperatures to about 115 F. Pump life is long- 
er when fire-resistant fluids are at the proper tem- 
perature. Present heaters and controls are satisfactory. 

The trend in plumbing is to manifold construction 
and gasket mounting. We would be interested in a 
heat exchanger designed for manifold mounting to 
the die casting machine, instead of line connection. 


@ Buy or Make?—We would prefer to purchase 
components rather than make them, but we do find 
some are cheaper to make than buy in the quantities 
we use 

We would prefer to buy: 

@ Large, ball swivel joints which connect pipes 
that are slightly misaligned. 

@ Telescoping tube joints for fluid transfer be- 
tween moving parts of the machine. They 
give longer connection life than hose. 
Pilot-operated check and throttling valves 
and manual shut-off valves for piping from 
2% inch to 5 inch. These are all manifolded. 
Pump with a manifold to mount a check 
valve, relief valve, and a solenoid (to open the 
relief valve when desired ) . 
t-way valve for faster opening and higher 
flows. We sometimes use a_pilot-operated 
check valve but would prefer to buy a 4-way 
valve that meets our specifications, instead 
of making the check valve. 

Because of limited availability of 1000-psi pumps 
of 50- to 60-gpm capacity, we have to design accord- 
ingly. Also, industrial pumps of the above rating have 
unsatisfactory service life for our use. So we use 
mobile type pumps to get the ruggedness we need. 


@ Machine Filters Being Added—Fluid contami- 
nation is getting more attention. Many die casting 
plants use a filter cart periodically to clean the sys- 
tem fluid. Increasingly, by-pass filters are being 
mounted on the machine to filter fluid continuously. 

In large machines the trend is to consolidate all 
hydraulic components into a hydraulic power and 
control pack. Piping and tubing connects this mani- 
fold to the machine manifold. This separate hydraulic 
console makes the die casting machine smaller and 
simplifies placement in the customer’s plant. vvv 
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vibration, the dry seal thread was developed. This 
was designed to give a metal-to-metal fit as the fitting 
was screwed in, thus creating a seal. Most pumps are 
available with dry seal taps. 

Recently a number of types of patented fittings 

have come on the market. These combine, in general, 
a threaded fitting with a flanged section having an 
O-ring or other flexible seal imbeded in it. Turning 
the fitting down on a machined boss on the pump com- 
presses the gasket, thus giving an oil-tight seal. All 
pumps are not machined to handle this type of fitting 
as standard. 
e Flanged Connections—SAE split-flange connec- 
tions are commonly used on mobile equipment. The 
seal is maintained by an O-ring gasket compressed 
against a boss on the pump by the two halves of the 
split flange. This fitting is easily removed for serv- 
icing components. Nearly all mobile equipment pumps 
are available with bosses machined for SAE split- 
flange fittings. 

Selection of port locations is largely governed by 
where the pump is mounted. In most foot-mounted, 
drive line driven pumps, side porting is satisfactory, 
because there is enough room to get the lines in. 
Flange-mounted pumps are generally so close to a 
transmission case or engine block, that end ports are 


needed. vvv 














exclusive color 
and number 
calibrated 
adjustment 


M@ Simple reading, recording, 
setting and adjusting 

@ Safe — adjustable under 
pressure 

@ Setting can be locked to 
hold adjustment 

@ Extremely sensitive — pro- 
vides high flow and mini- 
mum pressure drop 


Write for detailed literature 


aw 


For oil, gas, vacuum, 
water and other fivids 
Pressures: 

Brass to 2000 psi 

Steel to 5000 psi 
Sizes: Ve, %, %, 
and %” dry seal pipe 
threads 


i] 
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| Money Isn°t Everything 


But it's a big part of what you can get by 
entering the 196! Fluid Power Prize Paper 
Contest. Cash awards total $1400. Along 
with the money, you get recognition for 
yourself and your company—awards are 
presented at the National Conference on 
Industrial Hydraulics in October. Papers 
are published in Hydraulics & Pneumatics. 


You can submit a paper dealing with any 
phase of product or equipment develop- 
ment, new applications, circuit and com- 
ponent design, or fundamentals. 


This is a contest of ideas, not writing abil- 
ity. Use photographs, drawings, tables, or 
graphs to help your presentation. 


Contest 
Closes 
July 1, 1961 


Circle Reader Service No. 220 for details 





Where to use 
cylinder 
dust boots 


@ By A. F. GAGNE, 


(. F. Ca { 


Dirt gets into hydraulic systems 
when it is drawn in on cylinder rods. 
! protective bellows can prevent 

this, and is particularly important 


invery dirty atmospheres. 


ind pneumatic systems. dirt is a 

of trouble. It causes wear and leak- 
jilot passages, and interferes with valve 
combat the effects of dirt. filters 


FIG. 1. TRANSPARENT PLASTIC BELLOWS on air cylinder 


th wire at one end and hose clamp at the other. 


fastened w 


THESE ATMOSPHERES 
REQUIRE CYLINDER BOOTS 


GRINDING DUST—These particles are small 
and sharp. Once inside the hydraulic sys- 
tem, they destroy precision fits, and clog 
small control valve passages. 


CEMENT DUST—Where ashes, cement dust, 
and similar abrasives are prevalent. 


SAND—Oil film on piston rods attracts and re- 
tains fine abrasive sand particles. 


WELD FLUX POWDER—Used on automatic 
welders, which can dust flux on piston rods. 


MACHINING CHIPS FROM SAND CASTINGS 
—Despite careful cleaning at the foundry, 
sand residues are often left on casting sur- 
faces. Silicon compounds in the scale ex- 
terior of cast iron are highly abrasive. 


MILL SCALES—Mill seale from hot rolled steel 
is abrasive and should not be allowed to 
fall on piston rods, 


CORROSIVE FLUIDS AND POWDERS—Alkali 
and acids will pit and rust rods unless they 
are made of corrosion-proof metal, 


HOT SPARKS FROM WELDING AND GRIND- 
ING—Use metal shields or special heat re- 
sistant stitched bellows. 


and screened vents are used. Furthermore, every care 
is taken to insure dirt-free system assembly and the 
use of clean oil and air. In spite of these precautions, 
one major area of dirt entry into a system usually 


remains ignored: the exposed piston rod. 


@ Why Rods Are Left Unprotected—Designers 
otten depend on built-in rod scrapers to keep dirt out 
of cylinders. Under normal conditions, rod scrapers 
do perform satisfactorily. Over long periods of wear, 
however, scrapers are not the complete answer for 
corrosives, or heavy coatings of fine abrasive particles 
on the piston reds. Particles in suspension in coolants 
are particularly difficult to control. This is where a 
suitable protective plastic boot is a good way to pre- 
vent piston rod damage and hydraulic system con- 


tamination and failure. 








film bellows 


Stitched neoprene fabric 














Cuff on 
bellows 


Prain 
shoft 








Grooved 
shoft 




















FIG. 2. EXPANSION COMPARISON of thin plastic and 


stitched Neoprene bellows. Maximum expansion values shown. 


FIG. 3. SMALL OPENING in plastic boot can be stretched 
over a shaft, and allowed to retract in the groove, for snug, 
tight fit. It is held in place with O-rings or wire. If boot has cuff 
groove is not necessary. 
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CHARACTERISTICS 
OF THIN PLASTIC BOOTS 


WORKING TEMPERATURE LIMITS— —30 
to 210 F 


ELASTICITY—Unsupported films will stretch 
100%, then recover slowly. 


SUNLIGHT AND CHEMICAL RESISTANCE— 
Materials are resistant to sunlight and most 
chemicals and solvents. Some are also im- 
pervious to oil and gasoline. 


HOT CHIP DAMAGE—Films are thin and 
thermoplastic. Easily damaged by hot chips 
and sparks from grinding, welding, or ma- 
chining operations. Metal shield should be 
used, 


AGING—Some unplasticized films are com- 
pletely non-aging. Vinyls will remain flex- 
ible 1 to 10 years, depending on environ- 
ment. 


COLORS—Available in a variety of colors. 
Clear vinyl is recommended where internal 
inspection is contemplated. 


HERMETIC SEAL—Keeps corrosives out. 


OPERATING FORCE—Force required to move 
plastic boot is about one ounce. 


@ Space Factor in Using Boots—When a cylinder 
is installed in a system, space is usually not provided 
for a boot. Later, it is sometimes difficult to remedy 
this oversight. However, plastic bellows-type boots 
take up relatively little space and can frequently be 


installed on existing equipment. 


@ Installing Plastic Boots—If plastic bellows ma- 
terial is stretched to as much as twice its original 
length and then released, it will slowly regain original 
shape. Thus a small hole in the end of a boot can be 
stretched over a shaft and permitted to retract into 
a shaft groove. A cuff on a boot can be stretched over 
a hub, and then permitted to draw itself tight. O-rings, 
wires, or hose clamps are often used to lock the cuff 
in place. Some special cements can also be used to 
fasten the boot to the cylinder. 
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FIG. 4. EFFECTS OF TEMPERATURE and ring width on bel- 
lows expansion ratio. Thinner stock allows up to double expansion, 
but is less durable, and costs more. Designing to the maximum 
limit may cause early boot fatigue. It is recommended only for 
intermittent use or for temperatures over 100 F. 


June, 196! 


During installation, if it is not practical to dis- 
assemble equipment to install a bellows, the bellows 


can be split longitudinally and reassembled with a 
strip of vinyl-backed pressure-sensitive tape. Cemented 
lap strips are also used. The ends of the boots are 
clamped with split rings. 


e Venting Plastic Boots—Because a plastic bellows 
is air-tight, it should be vented to prevent an accordian 
effect when it retracts. 

Some air leakage past the head end of the boot 
seal is permissible when protecting from coarse dirt 
particles on long-stroke, slow-moving pistons. The 
opening should be in a sheltered part of the machine. 
Alternately, a vent opening at the head end can be 
connected to a closed container or supply of clean air. 
\ vent tube can also be attached to the bellows itself. 

\ plastic bellows can be made to breathe by fabricat- 
ing it from finely perforated plastic film. Its action is 
comparable to the breathing through the seams of a 
stitched bellows. For a bellows of low expansion ratio 
(expanded length to closed length) a small amount 
of air can be trapped inside the bellows without dam- 
age. Experience shows that a bellows can withstand a 
substantial amount of internal pressure, and can be 
permitted to puff in and out. sidind 


FIG. 5. TRAPPING AIR inside a low-expansion, slow-moving 
bellows is all right if venting is difficult or impractical. This 
.008-in. thick, clear vinyl boot withstood 9 psig. 


FIG. 6. FLEXIBLE VINYL bellows has vent tube attached at 


one end. Tube is connected to a source of clean air, 





Light-weight, compact and extremely versatile — the reliable 


NEW IP 250 INDUSTRIAL 
HYDRAULIC PUME 


by 
LUCAS-ROTAX 





PUMP DETAIL 


Basic Pump 
Fixed Stroke 


Nominal Rating at 3,600 r.p.m.. .18G.P.M. 


Displacement (cub. ins./rev.)... 1.157 


One of the complete new range of quality built Working pressure up to 

' (Ibs./ sq. in.) (continvous).... 3000 
hydraulic pumps and motors by Lucas-Rotax, 
Speed up to 


' » OTL Tare a , 7.) « ‘ re me ¢ 
the IP 250 offers many technical advances and Snescih teanitinaiieal 


advantages. ® ll size * eight * Variable 
Sveeay Small size ° Low weig Input h.p. at 1,000 r.p.m. and 

volume * Low noise level at higher operating speeds 1,000 Ib. per sq. in. differential 3.32 
* Low cost * High efficiency * Fitted with integral or 


remote pressure compensator as standard equipment. Operating Temperature, . . .°F — 40 to 200 


For further information, contact the agent or Direction of Rotation Either 


office nearest you today, or write for technical Pressure Compensator Range. . . 500-5000 


literature. p.s.i. 
a product of creative engineering by 


== Luc as-ROTAX 
Brookline 47. ey af . : 


gwood 6 8 LIMITED, TORONTO 
A member of the luces orgonizction 
OFFICES AND SERV DE 
HROUGH 
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SKINNER 2-way and 3-way 
Solenoid Valves 


io] amaliolamile)y Amal-t-\avcrelelavmilacelet-jeat-| Mmelt— 








Skinner combines unique diaphragm 
assembly and V5 solenoid 
operator in new L Series valves 


ed it mall area exposed to pressure 
wit! differential during operation. Life 
tests show that this type of di- 
phragm far out-performs all 

other tested 
The two-way diaphragm and 
pindle assembly supports a seal 
retainer and soft, synthetic seal 
ch provides bubbletight seal- 
ng of the main orifice. This seal 
fits on a shoulder which extends 
ond the seat and helps to 
hion the closing motion—thus 


nizing water-hammer 


Low cost 2-way and 3-way valves to meet your high flow industrial requirements 


Skinner L Series solenoid valves model—a 2-way normally closed 
feature forged naval brass bodies, valve—available at especially low 
tainless steel and brass internal budget cost 
parts. They are available nor- All 3-way and 2-way normally 
mally closed, normally open and open valves are supplied with a 
directional control in standard piped exhaust return. For cata- 
ind explosion-proof construction logs and complete information, 
In addition to the many exclu contact a Skinner Distributor 
sive features, these Skinner valves listed in the Yellow Pages or 
ire low in price, and with one write us at the address below. 


SKINNER L SERIES SPECIFICATIONS 


TWO-WAY THREE-WAY 


‘ 
‘ 


5 PSI (%” 10 PSI) 
150 PSI 


Normally closed, 
Normally open, 


Directiona 
Bubbletight 


Minus 40°F to 
plus 180°F 


Skinner solenoid valves are distributed nationally. 


SKINNER vaives 


SKINNER ELECTRIC VALVE DIVISION 
SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 





ELECTROHYDRAULIC SHAKER 





Continued from page 78 


or high pressures have no effect on the hydraulic 
system; high voltage corona problems are non-ex- 
istent. All these features represent substantial savings 
in chamber heating or cooling equipment. 


e Effects of Nuclear Radiation—Studies of com- 
ponent operation when exposed to nuclear radiation, 
show that radiation will definitely influence future 
testing methods. The compact size of hydraulic units 
will make shielding shakers from radiation a com- 
paratively simple task. It will be possible to install 
the shaker directly in the chamber, thus eliminating 
the problems of sealing a feed-through rod, and then 


having to counteract its inherent resonances. 


e Large Amplitude, Low Frequency Testing 

Some vibration tests call for large amplitudes at low 
frequencies. Such is the case of some military trans- 
port specifications. Until now, such tests were ap- 
proximated by various crude road tests. It was, how- 
ever, important to be able to subject the vehicles to 
simulated off-the-road tests to observe how cargo 
packed for shipment in the vehicles would fare. A 
standard hydraulic shaker system is now available that 
develops 15,000-lb force through a 9-in., double 
amplitude stroke, from 3 to 15 cps. It performs the 
test precisely and accurately under complete laboratory 


control. 


e Other Potential Uses—Electrohydraulic shakers 
are being considered to supply high forces in other 
previously inaccessible band frequency applications. 

Efficient transducers for wide band sonar have not 
yet been developed. Assuming that substantial progress 
in transducer efficiency is made, the only way to in- 
crease sonar range is to supply more input power. 
Supplying (and dissipating the major part of this 
power) is a difficult problem for an electrodynamic 
system. A hydraulic system, with standard high-ca- 
pacity heat exchangers can dump excess energy con- 
veniently into the ocean. 

The ability of hydraulic exciters to superimpose a 
constant load on an alternating load in any ratio will 
also be useful in fatigue testing. These systems can also 
superimpose a slowly varying load on a constant- 
amplitude, high-frequency stress. Whole structures 
may thus be tested at one time rather than individual 
tests for individual components. 

In the powder metallurgy industry, medium-stroke, 
low-frequency hydraulic exciter systems could replace 
many simple, high-force presses. The quality of a 
finished part is a function of the frequency of an 
alternating load superimposed on the forming load. To 
make powder metal parts, high forming pressures must 
be applied at a controlled rate. Hydraulic exciters can 
control the magnitude of the superimposed frequency 
and the shape of the force-time curve. vvv 
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When This 
Can Be 
Yours! 


Mo-Bar Air and Hydraulic Cylinders cannot fall 
apart ... because of loose tie-rods... when you 
remove the rod bushing and cartridge retainer 
plate of these cylinders. 

Mo-Bar’s exclusive feature of using four (4) 
Allen Head cap screws in place of conventional 
protruding hex nuts... permits easy, quick re- 
placement of the entire cylinder Rod Cartridge 
assembly . . . with cylinder barrel and tie-rods 
always permanently in place. 

This Mo-Bar “‘first’’ gives greater design flexi- 
bility ... particularly for cylinder mounting in 
tight places. 

Other Mo-Bar “‘firsts’’ include (1) improved 
Rod Cartridge design where the long bronze rod 
bushing is piloted into cylinder head—not threaded 
—for maximum piston rod support...and (2) 
oil-heat resistant, self-adjusting Seal Guard wiper 
rings, with long conical taper, to throw off all 
harmful matter from piston rods. 

The unique Mo-Bar compact design for air and 
hydraulic cylinders assures superior performance 
and unfailing dependability with positive, uni- 
form actuation at all times. 

There are Mo-Bar Air Cylinders, series ‘a’— 
1%” to 14” bore, to 200 psi. . . Mo-Bar Hydraulic 
Cylinders, series ‘m’ (medium pressure)—1}4” to 
14” bore, 500 to 2000 psi... Mo-Bar Hydraulic 
Cylinders, series ‘h’ (high pressure)—14" to 12” 
bore, 2000 to 3000 psi. s 


Write for all three bulle- 
tins—Nos. 202, 203 and 204 
—describing Mo-Bar Air and 
Hydraulic Cylinders for fluid power 
applications . . . Dept. B 
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HYDRAULICS CO. 
Crystal Lake, Illinois 
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your guide 


to 


for your 
application 


catalog is an invaluable direc- 

no less than 129 pump-and- 
-motor-combinations — any and 
all available off-the-shelf! 
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Searching for gear pumps with top volumetric effi- 
ciencies? Do your performance requirements fall 
into one of these three major groups? 
@ Eastern 1200 series — up to 1.6 gpm — 
pressures to 800 psi 
® Eastern 100 series — up to 5 gpm — 
pressures up to 1500 psi 


Other Eastern products: 
@ hydraulic motors @ positive displacement pumps 


@ centrifugal pumps @ aircraft pumps 





amt 
te ” 


@ Eastern 700 series — up to 9.8 gpm — 
pressures up to 1500 psi 
If one or more of these performance ranges meas- 
ures up to what you need, save hours of searching 
your way through the gear pump maze — send for 
catalog 810 now! 


EASTERN 
INDUSTRIES, 
INCORPORATED 


Hamden, 
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Connecticut 





AEROSPACE SECTION 


Fluid Systems For Flight and Ground Support 


EDITORIAL 
ADVISORY BOARD 


Charles H. Cannon 
Lockheed Aircraft Corp. 
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Chance Vought, Inc. 
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E. T. Raymond 

Boeing Airplane Co. 
John W. Ruttle, Jr. 
The Martin Co. 

W. F. Talbot 

Northrop Aircraft, Inc. 


Frank Miadinich 
Grumman Aircraft 
Engineering Corp. 





Republic Builds White Room for Clean Valves 


A controlled environment area has been built by Republic 
Manufacturing, Cleveland, to the specifications of aircraft and 
missile manufacturers and government agencies, so that Re- 
public can clean its products to the required high level. The 
facility has three rooms—a personnel entry room, a cleaning 
room, and an assembly and test room. The rooms are pressur- 
ized. Incoming air passes through 2-micron filters. Temperature 
is held at 70 F with 50° relative humidity. Parts are ultra- 
sonically degreased before passing through an airlock into the 
cleaning room. All testing and cleaning fluids are stored out- 
side. They flow through stainless steel tubing with 5-micron 
filters. Parts are examined for contamination by black light 


as they enter each room. 


Weston Wins Servo Contract for Mauler 


A contract for the development of an electro hot gas servo- 
valve for the Army’s new Mauler missile has been awarded to 
Weston Hydraulics, Ltd., Los Angeles. As part of the flight 
control system, this servo is an advanced concept—ausing 
hot gases generated by a solid propellant cartridge to power 
the unit. 

Mauler is a mobile, automatic-firing, air defense system be- 
ing developed by Convair/Pomona, as a battlefield defense 
against short range enemy missiles, rockets, or tactical aircraft. 
The Army Rocket and Guided Missile Agency, Redstone Ar- 
senal, Alabama, has charge of Mauler development. 


Cryogenic Engineering Conference Seeks Papers 


The 1961 Cryogenic Engineering Conference sponsored by 
the University of Michigan will be held in Ann Arbor August 
15, 16, and 17. Papers for presentation at the Conference deal- 
ing with technical aspects of cryogenic engineering in the 
field below 150 K are now being solicited. Papers of interest 
to fluid power engineers at previous conferences have dealt 
with pumps, bearings, missile problems, pressurants, high en- 
ergy and nuclear applications, heat transfer, cryogenic fuels, 
etc. More information is available from Conference Secretary 
K. D. Timmerhaus, Chemical Engineering Dept., University 
of Colorado, Boulder. 


For more news about fluid systems see page 116 
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Packaged servo accepts 
manual and autopilot flight 


Some helicopter 
flight conditions re- 
quire simultaneous 
control of the stick, 
rudder pedals, and 
throttle during un- 
aided manual flight 
control, This new 
servo integrates its 
manual and electri- 
cal input devices 
FIG. 1. INTEGRATED ELECTROHYDRAULIC FLIGHT CONTROL servoactu. 7/2 One Lightweight 
eng: wes <= aa commands from the pilot's control stick or electrical commands unit with greatly 
improved reliability 


and superior stabili- 





zation of the 


aircraft. 


N ELECTROHYDRAULIC po- 
sition servovalve tacked onto a 
conventional, manual, hydraulic 
power-boosting flight control sys- 
tem requires a feedback trans- 
ducer, servo amplifier, and associ- 
ated power supply. These in turn 
usually require fail-safe hydraulic 
decoupling circuits which general- 
ly add substantial weight and re- 
duce system reliability. This pack- 
aged, integrated servo system is 
light and improves reliability and 
FIG. > THE INTEGRATED, MULTIPLE INPUT SERVOACTUATOR is shown in the aircraft stabilization. because it 

manual mode. The solenoid valve is de-energized; the lockout pistons, retracted; and : , . . 
combines multiple input signals 


the de-coupling piston held against the power stage spool. 
and mechanical feedback in one 


unit. 


FIG. 3. BASIC MANUAL HYDRAULIC POWER SERVOVALVE operates as 2 con- A helicopter flight control sys- 
ventional hydraulic booster on the helicopter. The pilot's input produces a velocity tem requires four hydraulic servo 
error with a manually operated flow control spool valve. Subsequent actuator and valve actuators. Three are for the main 
body motion relative to the spool sums with the pilot input to null the spool valve. 

rotor blades, and the fourth, con- 





























trols directional or yaw attitude 
with the tail rotor. 

We decided that the manual 
feature of the hydraulic servo sys- 
tem would be retained for flight 
safety. However, we wished to 
incorporate the electrohydraulic 
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control inputs. 


e By JOHN BLANTON, 
Chief Engineer, 
Servo Controls Division, 
Hydraulic Research & Mig. Co.., 
Burbank, Cali} 


servovalve system and the manual 
system into one integrated as- 
sembly. Also. to improve over-all 
system reliability, we decided the 
system should have mechanical 
position feedback. 

The system consists of a con- 
ventional, two-stage nozzle-flapper. 
electrohydraulic flow control 
valve, and actuator. It can accept 
manual inputs into the power-stage 
spool, and actuator position is me- 
chanically fed back to the servo- 
valve flapper. In manual op- 
eration, pilot input generates a 
proportional power spool move- 
ment. The input linkage is a paral- 
lel arrangement. The spool is 
coupled to the linkage through 
two, floating, decoupling pistons 
that are loaded against the spool 
by two leaf springs, one on each 
side of the linkage. In case the 
spool sticks, the input link will 
move relative to the spool until 
it hits a bushing shoulder. Then 
the link is rigidly coupled to the 
spool and full manual force breaks 
the spool free. Fluid flow past the 
spool moves the actuator and valve 
body relative to the spool until 
the spool is nulled, and flow stops. 

To convert from manual to auto- 
pilot operation, an integral sole- 
noid is energized. This extends 
the lockout pistons, fixing the in- 
put linkage relative to the valve 
body. At the same time, the sole- 
noid valve supplies pressure to 
the hydraulic preamplifier circuit. 
This application of pressure to the 
spool end chambers of the nozzle- 
flapper valve, causes the decou- 
pling pistons to move away from 
the ends of the spool. The power 
stage spool is now completely de- 
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INTEGRATED SERVO SYSTEM SPECIFICATIONS 


OPERATION: 
The unit operates in two distinct modes: manual or autopilot. 

1. Manual: Output velocity is proportional to input position. 
It has an electrically operated hydraulic disconnect for the 
electrohydraulic amplifier portion of the servovalve. 

2. Autopilot: Output position is proportional to input posi- 
tion. It has a hydraulic lockout for the manual input por- 
tion of the system. 

. The manual input lockout can be overridden with a force 


of 34 +10% Ib. 


PERFORMANCE REQUIREMENTS: 

Hydraulic: 

1. It has irreversible valves to permit manual operation if hy- 
draulic pressure is lost. 

2. In autopilot mode, spool stops limit actuator veiocity to 
from 3.7 in/sec. to 4.7 in/sec. 

3. In manual mode, maximum velocity is 17 in/sec. 

4. Design pressure: 1500 psi. Supply pressure: 1000 +50 psi. 
Return pressure: 50 psi. Oil temperature range: —20 F 
to 160 F. 

5. Fluid: MIL-0-5606. Filtration: 10-micron filtration to unit. 


Electrical : 

1. Impedance: The servovalve coil consists of two electrically 
separate, 450 +5%-ohm coils with a nominal current 
rating of +30 ma/coil. 

2. Operating current: Maximum stroke occurs for +30-ma 
differential coil current and withstands 150% overload. 

3. Manual mode lockout is solenoid operated. The solenoid 
coil is energized for autopilot operation and de-energized 
for manual operation. The solenoid operates on 28 vy, 
—6 v to +2vde and +l-amp maximum current. 


DYNAMIC REQUIREMENTS: 

In Autopilot Mode: 

1. Phase lag between output position and input current is 
less than 30 degrees at 3 cps. Amplitude ratio is less than 
+ 1.2 db at any frequency. 

2. Hysteresis: Due to dead zone and hysteresis, the engage 
transient is less than 0.050 in. of actuator motion, with 
a differential current input equal to the actuator dis- 
placement prior to autopilot engage. 
Linearity: The output stroke versus input current is linear 
within +0.015 in. for the range of +1.30 in.-stroke and 
is linear within +0.030 in. for strokes from +1.30 in. to 
+2.75 in. 

. Gain: The gain of the unit in terms of output stroke 
versus differential input current is 0.0916 in/ma +5%. 











coupled from the locked input 
linkage. With no signal, the spool 
is balanced or maintained in the 
null position because it is now a 
conventional _ electrohydraulic 
servo-valve. 

The torque motor armature and 
flapper are spring coupled. Tor- 
que generated in the torque motor 
moves the flapper, and the un- 
balanced pressure that its move- 
ment produces moves the power 


spool. The spool is coupled to the 
flapper of the first stage by a can- 
tilever feedback spring so that mo- 
tion of the spool deflects the flap- 
per, causing unbalanced nozzle and 
chamber pressures. This pressure 
unbalance is phased to recenter 
the spool, which then recenters the 
flapper between the nozzles. Thus 
the servovalve is itself a mechani- 
cal position feedback loop. A cur- 
rent input to the torque motor pro- 
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PACKAGED SERVO 





duces a proportional spool posi- 
tion and therefore a proportional 
orifice area. 

Actuator movement is measured 
on a linear slope ramp coupled 
to the actuator and guided on 
ways fastened to the valve body. 
An L-shaped stroke-dividing lever 
rides on the ramp and produces 
a deflection proportional to actua- 
tor motion, at a reduction ratio 
of 20 to 1. A complex cantilever, 
wctuator position feedback spring 
couples the stroke-dividing mech- 
anism and the torque armature. 
This spring creates a force on the 
irmature directly proportional to 
the L-lever stroke and actuator 
motion. The spring force opposes 
torque-motor torque, so that an 
electrical input produces a propor- 
tional actuator position. 

Thus we have an _ operating 
electrohydraulic position servo sys- 
tem that has no electrical position 
transducer nor electronic servo 
amplifier and associated power 
supply 

At the start of the program we 
thought development problems 
would not be significant. All the 
basic concepts had either been in 
production for several years or had 
been tried on a development basis. 

However. Ww hen we assembled 
the first unit we found a few de- 
ficiencies. For example, the avail- 
able system pass band was too lim- 
ited Also, position gain and 
linearity were unsatisfactory. After 
some reflection and basic servo- 
analysis, we realize that we had to 
reconsider a few fundamental char- 
acteristics. A large diameter power 
stage spool was necessary, so that 
the pilot could move the controls 
in case of pressure loss. (See Fig- 
ure 5 This definitely limited 
servovalve response, Another dif.- 
ficulty was that a system pressure 
of 1000 psi was used instead of the 
more common 3000 psi. Since 
ypen loop gain of a servovalve is 
1 function of system pressure the 
lower operating pressure further 
penalized dynamic response. 


We made the following modi- 
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FIG. 4. MULTIPLE INPUT SERVO SYSTEM BLOCK DIAGRAM. A simplified 


analysis of the system is presented in the equations. 





























CHARACTERISTIC SERVO SYSTEM EQUATIONS 


The following is a simplified analysis of the integrated servovalve system, as 
shown in the system block diagram of Figure 4. In the autopilot or manual feedback 


mode: 


Hydraulic preamplifier 
in-lb 


Hydraulic power stage 


in-lb 
Spool feedbac k spring 


1/Ke in 


in-lb 
+ ] 
Ke Ki K 


in®/ sec 


in-lb 
K, in*/sec 


, in-lb 
| 4. ] 
Ke Ki K Ke Ky Ke 


Iynoring lead effects the characteristic equations of the overall position loop are: 


K, in-lb 


Valve without torque motor 


Torque motor 


| 
Ke K, K 


l 
K Actuator 


in 


Kro Actuator position feedback spring 





fications. To improve dynamic re- 


gain by increasing the spool feed- 
back spring rate. Also, we reduced 
the servovalve lag time constant 


by increasing the nozzle and fixed 


sponse, we increased valve spool orifice diameters. To improve 


overall position gain, we increased 
torque motor gain by adding am- 
pere-turns in the coil. Also, the 
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PERFORMANCE CURVES OF THE INTEGRATED SERVOVALVE WITH MULTIPLE INPUTS. 


STATIC FLOW GAIN IN THE MANUAL MODE 


COMPARED TO INPUT ARM TRAVEL STATIC GAIN AND LINEARITY 


CHARACTERISTICS OF THE POSITION SYSTEM 


FIG. 6. LINEARITY IS IMPRESSIVELY FLAT to about 75%, of full stroke. 
Saturation effects occur because of exceeding the torque motor range and 
also some non-linearity in the feedback spring. 


FIG. 5. FLOW GAIN OR VELOCITY has a 

double slope. After the first 50% of spool travel lee tags AND AMMITUDE RATIO FOR 
velocity gain increases almost infinitely. The pur- VARIOUS FREQUENCIES DURING AUTOPILOT MODE 
pose of this gain increase: In case of loss of hy- 

draulic pressure, the pilot can still move the con- rrr eee rT 
trols by flushing hydraulic fluid from one side of 

the actuator to the other without impedance from 

the valve’ metering orifices. For this reason, the 

valve spool is larger than conventional systems 

making it difficult to obtain the required dynamic 

response. 


X 


\l 


Hydraulic preamplifier 


Power stage spool area 


Spool feedback spring rate FIG. 7. FREQUENCY RESPONSE DURING THE AUTOPILOT MODE 
Static flow gain of two stage valve WITHOUT ACTUATOR LOAD. Later tests on the controls simulator bore 


Torque motor gain out this satisfactory performance. 
Servo actuator area 


Actuator position feedback spring rate 
Hydraulic lag associated with nozzle : 

For practical purposes, the overall position loop can be considered a simple second 
order system. The variables available for modifying the dynamic response are: Torque 
Torque motor lag motor gain, feedback spring rate, power stage spool gain, and hydraulic preamplifier 
d gain. By using such techniques as varying nozzle or fixed orifice diameters, spool 

(Differential operator) metering orifices, spool stroke, torque motor air gaps, etc., the open loop gain and lag 
dt time constants can be modified. r “ 


flapper valve and spool 





actuator position feedback spring on the hydraulic servo system for can maneuver the helicopter in the 
rate was increased. some 30 flight hours and about autopilot mode without any check- 


This servovalve and system has 100 ground check hours. The per- out and without previous éxperi- 


been extremely successful. There formance of the stabilization sys- ence in flying any aircraft. VY 
has been no maintenance required tem is also impressive. A novice 
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pure fluid vatves 


SAE 
aerospace 
report 


contamination classification 
missile control changes 
nuclear radiation 


system mockups 


Assistant Editor 


Many indications of the 
swiftly changing state of the fluid- 
offered 
meeting ol 
\ero- 


& Pneumatic Sys 


DETROIT 

power-in-space art were 

in April to the 50th 

SAE’s A-6 Committee on 

space Hydraulic 

tems & Equipment and its four sub 
ittees 


ve and a family of 


with no 
/ 


presented 


moving 
1s act umulating 

nd field reliability 
oduce specilications 
reliable Aerospace 
condary nyection, 
r control system 


1s a method of 


main thrust 


Pane | 


moved ‘ 


tamination 
ASTM 


shead when they 


presented 

nade for mor 
system dynamics 
@ Classifying Contamination 

\ major step in classifying and 
easuring fluid contamination was 
reported DY \ P 
\) Liv Westinghouse Electric 
AIA, ASTM, 


Contamination Panel 


Rasmussen, Air 


Representatives of 
ind the SAI 
reached a 


recently significant 


igreement on particle range sizes 


ind the formula for deriving pat 


e By EDWIN JACOBS, 


ticle numbers in the classification 
table. that the 
particle numbers will plot fairly 


Rasmussen said 
linear on log-log paper. There are 
no values in the 0-2.5-micron range 
because of the lack of resolving 
power of the optic al mi roscope. 
Particle counts in that range are 
not consistently reproduc ible. 


e Moisture Removal in Pneu- 
matic Systems—In his paper, 
Design Philosophy For 
With Moisture in Pneumatic Sys- 
tems, Peter McGregor of Walter 
Kidde Aero Space Division, said 


Coping 


moisture need not be a problem. 
Components for drying air and 
the necessary design experience 
are now available. He gave these 
design rules. For the wet part of 
the system upstream of the mois- 
ture removal equipment: 

@ Keep 


nents as short as possible 


lines between compo 
@ Eliminate moisture traps and 
restricuions 
Use relatively dry air from 
the moisture separator and 
chemical drier to 
ture from the wet 


when the compressor 1s not op 


purge mois 
portion 


erating 
@ Locate the wet system relief 
valve near the 
For the dry part: 


@ Use an efficient moisture sepa 


compressor 


rator and chemical drier to 
eliminate freezing problems 


Where chemical driers were not 
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DUMP 


A PNEUMATIC SYSTEM'S WET PART COMPONENTS should be close together 


with no moisture traps or restrictions in the line 


AFTER THE MISSILE COMMITTEE 
MEETING Edward N. Cunningham (cen- 
ter), Precision Rubber Products, explains 
a point to A. P. Rasmussen (left), 
Westinghouse Air Arm Division, and Tom 
Deane, Bray Oil. 


used, water and oil from the air 
source have created problems of 
freezing, contamination, or corro- 
of the steel airbottle. Most 
desiccants are inexpensive. For 


sion 


most aircraft applications, the re- 
placement cost of the desiccant 
is about $50 a year. 


@ Metallic Seal Development 

Materials Committee member 
John W. Hull, Boeing Aero Space 
Div., gave a status report on an 
Air Force contract for developing 
high temperature metallic 
Fast screening tests were run on a 


seals. 


relatively large number of rod and 
piston seals and materials at 550 F 
fluid temperature and 750 F ambi- 
ent temperature. These tests elimi- 
nated designs not likely to meet 
full requirements. The test actua- 
tor was mounted in a fixture which 
imposed great shock loads and 
angular misalignment of the seals. 

Isolation coils (see diagram) 
kept heated oil within the oven. 
For example, with a cylinder vol- 


ume of 2 cu. in., and coils in the 
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Watch Weston for new developments... 





S ace satellite Exotic in both design and application, this reaction thrust valve 
p developed by Weston Hydraulics is used to stabilize and control TV 
satellites while in orbit. Used in pairs, each valve is actually three 


R EACTION valves in one, the pair controlling all these axes of roll, pitch and 


yaw. A 14 kt gold plating helps regulate temperature and provides 


TH R UST VA LV Ee resistance to corrosion. @ Weston’s facilities are just as modern as 


the products they put out. The pneumatics laboratory, shown here, 


gets “show wi ndow”’ is one of the largest and best-equipped available, with special win- 


dows for safe testing to 5,000 psi! M@ Put Weston’s experience to 


: | work for you. Write or call for information on a hydraulic, pneu- 
testing at Weston " matic or gas actuated control system for almost any application! 


| wees a 
| wees a JLICS 


HYDRAULICS LIMITED 
A SUBSIDIARY OF BORG-WARNER CORPORATION 


7500 Tyrone Ave., Van Nuys, Calif. + Telephone TRiangle 3-4340 


Special windows for high pressure testing 
have 1” thick bullet-proof giass in this 
Weston lab. 





a LINE of 500 psi quality steel swivel joints 





0//1/1//1)| 


APPLY THIS ECONOMICAL 


CHIMSAM ‘sviveisonr ® 


TO A WIDE RANGE OF LINE 
FLEXIBILITY NEEDS 


Equally effective on lines handling water, hot liquids, fuels or gas, the 
new Chiksan LFS series joint has many features to commend its use. 
Sweep radius minimizes flow turbulence. Bearings are factory lubri- 
cated—usually sufficient, in normal service, for the life of the joint. 
In-stream packing is not affected by line surge or vacuum conditions. 
Fabricated from carbon steel, LFS series swivel joints have a tempera- 
ture rating of 225°F and up to 400°F with Viton A packing. Available 
in sizes of 114” to 4” in eight basic configurations. For more facts on 


this economical Chiksan LFS series joint, please request Bulletin 11-60. 


5 CHINSAM 


CHIKSAN COMPANY—General Offices: Brea, California + Wel! Equipment Mig. Corp. Division (Weco Unions, Homer Valves) * Chikson International * Chikson of Canodo Ltd 
Offices and "«presentatives in Principal Cities of the World 
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oven each holding 20 cu. in. of 
oil, only 1/10 of the oil in each 
coil moved into or out of the oven 
each stroke. Oil outside the oven 
remained cool. All other system 
components were standard. This 
greatly simplified the test fixture 


and reduced testing costs. 


e Pump Reliability—Chairman 
of the Pump Reliability Panel. 
Hans Stern of General Electric, 
reported that much of the Panel’s 
efforts of the past three years have 
been incorporated in a_ recently 
issued amendment to a Navy 
specification. MIL-P-19692A now 
contains an inherent pump reli- 
ability test in the laboratory. 
Several members of the Pump 
Reliability Panel would like to 
standardize the techniques of col- 
lecting and recording reliability 
data. But such information is very 
difficult and expensive to collect. 
and there is a question of how it 
should be fed back to pump manu- 
facturers. Ben Mettee, Navy liaison 
representative, reported that the 
Navy is accumulating field reli- 
ability data and running reliability 
tests in the laboratory. Then it will 
try to correlate the field and labo- 
ratory experien e to produc € spec i- 


fications for more reliable pumps. 


e Radiation Effects—A 20-item 
bibliography of tests and reports 
on nuclear radiation called Hy. 
draulic and Pneumatic Systems In 
Nuclear Environment, was an 
nounced by Materials Committee 
member William G. Nelson of Boe 
ing Aero Space Div. 
Hyprautics & PNEUMATICS 
asked High Temperature Pane! 





HELIUM GAS 
4000-5000 PS/ 
burst diaphragm 


NOZZLE THRUST 
VECTOR CON- 
TROL SYSTEM has 
liquid freon injected 
from outlet points in 
the vehicle's nozzles 
to modify the main 
thrust vector during 
short fiights. Several 
simple, industrial- 
type, freon-operated 
servovales control 
fluid injection. They 
do not amplify 
power, just regulate 
flow. The dump 
valve releases any 
remaining liquid at 
the end of the 
flight. 


FOUR THRUST 
NOZZLES are 
drawn by Missile 
Committee member 
Nicholas N. Fruktow, 
Space Technology 
Laboratories, as he 
explains a liquid, 
secondary injection, 
nozzle thrust vector 
control system. 





Pressure 


to B00 pei 


(burstable) 


Low pressure 
aiaphragm 
(oursta bie) 
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Servovalves 

control flow 

to outlet points 
in nozzles 


MANIFOLD 











member Robert J. Dawson, Los 
Angeles Div., North American 
Aviation, to expand his comments 
which appeared in the summary 
of the meeting of the High Tem- 
perature Panel at WADD. Dawson 
said high temperature fluid power 
systems are saddled with some out- 
moded specifications and require- 
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ISOLATION COILS HOLD HIGH TEMPERATURE OIL within the oven. Then all 


other system components may be standard because they are not subjected to heated oil. 
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ments. Hydraulics has continued 
to meet the needs of the advancing 
state-of-the-art. But a more liberal 
attitude is needed toward justifi- 
able diviations from old specifica- 
tions. New systems and approaches 
are required for high performance 
vehicles. If high temperature fluid 
power is to remain competitive, 
industry and the military must 
take a completely fresh, aggressive 
approach. 


@ System Mockups, Pro and 
Con—The High Temperature Pan- 
el of A-6A recommended that a 
functional mockup or simulator of 
the hydraulic system should be re- 
quired for MIL-P-8891 and MIL- 
P-5518. “The simulator may be 
used to substantiate component 
compatibility, subsystem interac- 
tion, power requirements for flight 
missions, pressure surveys, and 
subsystem and component en- 
durance.” 
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But at the Missile Fluid 
Woodrow 
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, 
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Physi s 
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com 


mone ol 
plied 
mented on the 


rei mechanical-hydraulic. 


wmwee on 
experimental moc kups to evaluate 
system stability and performance 
dynamically 


but the 


Components are ana 


much detail hy 


ivzed 1 


di has generally 


designer ne 
cted analysis of system dynami 
he There 


include at least simplified 
ster 


tions said. is a 


s\ n dynamics in 


This helps 
the 


n studies 


the system is in 


industry s excessive 


gent use of the mockup to verify 
system adequacy. 


e@ Next Symposium—/How to 
Stay on the Ship is the tentative 
title of the next annual symposium 
at the A-6 meeting in Phoenix in 
September. Symposia Panel Chair- 
man Luther H. Smith of GE’s Gen- 
eral Engineering Laboratories, an- 
CONTAMINATION PROBLEMS are 
discussed by (I. to r.) Charles Richards, 
Convair Astronautics; H&P Editorial Ad- 
visory Board Member Howard D. Davis, 
also of Convair Astronautics; Robert J. 


Dawson, North American Aviation; and 
M. L. Fickel, Hydraulic Research & Mfg. 


nounced that the presentation will 
cover the trends in requirements 
for fluid power equipment in com- 
ing aerospace vehicles. A-6 Chair- 
man B. R. Teree, Republic Manu- 
facturing. commented to Hypravu- 
tics & Pneumatics that the fluid 


Continued on page 115 





FLUID CONTROLS OF THE FUTURE? 


VORTEX VALVE CHARACTERISTICS. Tota! flow is power flow plus con- 


First curve for zero contro! flow is the same as for a fixed orifice. 


trol flow 


@ Vortex Valve 


Dexter o 


The valve 


is radial 


botto 


main flow 


main flow, 


Phe 


I rd 


the 


of 





m 


resulting 


Moin flow iniets 


Outlet ot top 
and bottom 


VORTEX VALVE’S CONTROL JET 
forces inlet flow to spin before flowing 
through exit ports at the top and bottom 
of the chamber. It is an analog valve, 
because the control jet is continuously 
variable. The valve's chamber has an ID 
of about |.7 inches. 


nput flow 


Contro/ arms 
DIGITAL, 3-WAY VALVE is a Diamond Ordnance 

Fuse Laboratories, either-or component. Very slight 
control pressure or vacuum in either arm diverts in- 

let flow to either leg. 


Output legs 


of the Diamond 


Ordnance 


Dr R. t Bowles 
Laboratories, Corps, 
fluid de 


ve loped at the Laboratories for digital and logic devices 


@ Digital Valve 


Ordnance Fuse Army 


described the pure power components being 


tier | the portex 


,.E.’s Fluid Power 


is an annular cham 


These valves which can be used for computer and fluid 
feedbac k. 


and compare two or more 


control systems can amplify, store energy, 
All thes« 
functions necessary for a complete control system 
The miniaturized DOFI be strung to 
gether etched 


glass-like sheet slightly larger than the palm 


und exit flow is 


\ 


shift phase, signals 
chamber 


vd 


producing a 


of the are 


inlet a at 90 de components may 


vortex into a control circuit, which is 


into a 


centrifugal ceramic, 


al pressure gradient of the hand 
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Components may be made any size to suit 
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A step beyond 
silicone 

dampening of 

thermometers 


This is a special 
dampening bear- 
ing, used just above the 
bimetal element in Roch- 
ester industrial ther- 
mometers. It is a preci- 
sion machined part which 
serves several needed dampening functions: 
it further dampens the bimental shaft; it 
helps to prevent coil unwinding and pointer 
oscillation; it serves as a better guide for 
perfect shaft alignment within the tube. 
The primary reason for dampening bime- 
tallic dial thermometers, of course, is to pre- 
serve accurate calibration, especially on the 
lower temperature ranges where a thinner 
bimetal element is used. The combined use of 
a special dampening bearing and silicone 
makes Rochester thermometers extra resist- 
ant to shock and vibration. You get this only 
in Rochester industrial thermometers. 
Write, wire or phone—tell us your require- 
ments for indicating and control instruments 
—let Rochester Instruments engineering 
skill go to work for you. American sete» 
Standard Controls Division, RocH- 
ESTER INSTRUMENT PLANT, 209 
Rockwood St., Rochester 10, N. Y. 


PROCESS CONTROLS 


Norwood 

Detroit Strain Gauge 
Vernatherm Pressure 
Thermostat Pickup 
(to 60,000 psi.) 





Wt 
4 es a 
rae y 


American-Standard 


CONTROLS DIVISION 


PROBLEM: bsolute reliability of a 
weldless tube fitting under 


super pressures, high temperatures, 


high-frequency vibration or shock 


= BATE OFM 


THIS BUTT-JOINT, MAKE-AND-BREAK FITTING 
WITHSTANDS WORKING PRESSURES 
UP TO 19,000 P.S.I.* 








On many installations where you think only MAXIMUM DESIGN PRESSURES FOR BRAZE-SEAL FITTINGS 
a more costly welded tube fitting can do the Tube Psiu3ieé PS.1.—Corbon 
job, this Imperial butt-joint BRAZE-SEAL 0.0 Stainless Steel 

° 77,000 60,000 








fitting now takes over. It’s a compact, eco- 2 
nomical, simple-to-install fitting withstanding r 64,000 — 48,000 
super working pressures (see table). It won't A” 62,400 46,800 


vield to high-frequency vibration or shock. 3 61,600 _ 


With special brazing alloy rings, this fitting " 61,600 46,200 


withstands temperatures up to 1500° F. _%” 60,000 45,000 


Because Braze-Seal fittings are not welded, ; Mn” 56,000 42,000 


you retain the convenience of a make-and- , 52,000 29,000 
break joint. For more details, call your near- y 48,000 | 36,000 
by Imperial-Eastman distributor—or write 1%” . 44,000 | — 33,000 
for Bulletin 3120. “Recommended working pressures allow for 4-to-1 sofety foctor 
on sizes up to 4%," O.D.,; 6-to-1 on sizes ¥," to 114” 0.0. 




















IMPERIAL EASTMAN 


Imperiol-Eastman Corporotion General Offices 6300 West Howerd Street, Chicago 48, Illinois 


Imperic!-Eastman Corporation (Canode) Lid., Borrie, Ontario « imperial-Eastmon, $.A., Apartado Postal 26544, Mexico 13, D.F. 
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FITTINGS 


secret of superiority — 
silver alloy brazing ring 


Inside the Braze-Seal fitting sleeve is a 
brazing ring of silver alloy. When the 
sleeve is slipped over the tube end and 
heated, the alloy forms a tough, lasting 
bond between the tube and sleeve. After 
brazing, the fitting is easily assembled 

no special machining necessary, no 
special tubing required, no flaring, no 
danger of “over-torquing” the fitting 
because you can see when it’s tight. 

Braze-Seal fittings offer other Hi- 
Seal fitting advantages : make-and-break 
convenience, close bends made possible, 
and economy of installation. 


6-FLAME TORCH SPEEDS BRAZING 
This Braze-Seal acetylene torch simpli- 
fies the making of brazed joints. Six- 
flame jet on circular tip heats sleeve 
evenly—quickly brazes the silver alloy 
to form a super-pressure-tight seal. 


® 


. IMPERIAL — 
EASTMAN 
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power engineer must be aware of 
the trends in aerospace vehicles so 
that he can remain “on the ship.” 
The fluid power concept and de- 
sign responsibility must not be 
weakened because of competition 
with electrical, mechanical, and 
other means of actuation. 

Papers will cover the following 
topics: Air Force systems project 
management policy: systems in- 
tegration; systems effectiveness: 
and significance to fluid power 
engineers. Michael Voytish, Jr. 
of AiResearch, will be the modera- 
tor and George R. Keller, Beck- 
man/Helipot, will sum up discus- 


sions. 


@ New Missile Actuation Meth- 
ods—The newer methods of di- 
recting a missile along its flight 
path and of secondary guidance 
of space vehicles was recognized 
by two suggestions to change the 
name and broaden the scope of the 
Missile Fluid Power Systems Com- 
mittee. The first suggestion came 


in a letter from Jack F. Hecht. 


Sr. of Lockheed Missile and Space 
Division. Hecht’s title: Missile 
Vector Actuation Systems Com- 
mittee. It makes no difference 
whether flight control is by fluid 
power, fluid injection, electro-me- 
chanical, or by some other means. 
Hecht continued, in most com- 
panies the job assignment would 
probably fall to the hydraulic 
and pneumatic engineer. And the 
components would most probably 
be made by hydraulic and pneu- 
matic component manufacturers. 

Missile Chairman George R. 
Keller, Beckman/Helipot Division, 
said he agreed a change of name 
was needed. But he suggested an 
even more general name: Power 
And Control Systems Committee. 
He purposely wishes to drop refer- 
ence to the type of vehicle, fluid 
power, and even to aerospace. A-6 
Committee Chairman B. R. Teree 
of Republic Manufacturing said 
the proposed name change is time- 
ly and indicates that we want to 
use every possible energy source 
for APU’s and secondary guid- 
ance. We have to keep up with 


needs of our industry. tind 








SERVOVALVE ann 


SERVO SYSTE 
ANALYZERS 


STATIC 


Standard MODEL II-Series VALVE 
FLOW ANALYZERS automatically plot 
actuator port flow and internal leakage 
flow vs. current. % % accuracy over en- 
tire range. Features positive-displace- 
ment flow measurement. Modifications 
available for pressure and spool displace- 
ment plotting 


DYNAMIC 


MODEL 100 FREQUENCY RESPONSE 
ANALYZER wmeasures amplitude ratio 
and phase response of servo components 
and systems. Analog output facilitates 
automatic plotting of dynamic perform 
ance from % to 600 cps! Dynamic test 
actuators available for servovalve testing 


INDUSTRIAL MEASUREMENTS CORP. 


POMONA, CALIFORNIA 


Foremost manufacturer of servovalve test equipment” 


SALES OFFICE: 445 N. GAREY AVE. « POMONA, CALIFORNIA « NA 3-1588 
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Pressure: to 540 ps 
Ten orifice sizes: 4" through 4 


Wide voltage range: standard with 
115V. AC.; also 12, 24, 208, 230, 460V 
AC. 50/60 cycle 


Body: brass bar stock or 18-8 stain- 
less steel. All moving parts, stain- 
less. Seat disc, synthetic rubber 
Sizes ” and %” NPT. Both con- 


duit and grommet types 


Underwriters’ listed as a safety vaive 











‘Master-mite’’ is the 
ghty mite of solenoid valves. 
Useable on a wide range of me- 
dia including hydrogen, acety- 
lene, etc. Works right in any 
position. Small, but with extra 
strength in the Marsh manner. 
Coils never overheat. Leak 
tight. Remarkably quiet 


rah for special bulletin 


MARSH INSTRUMENT COMPANY 


dD c rado Oil & Gas Corporation 


Dept. '9. Skokie, Ill. Marsh Instrument & 
Valve ¢ Canada) Ltd., 8407 103rd St 

Ed t< Alberta. Houston Branch 
Piant, 1121 Rothwell St., Sect. 15, Houston, 
Texas. Eastern Seaboard Warehouse: 
Mars! strument Company, 1209 An- 
ders Ave., Fort Lee, N. d. 


MARSH 


GAUGES «+ THERMOMETERS 


VALVES 
74 
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AEROSPACE 
NEWS = 


he fluid power field 


Rocket nozzle swiveled 
by hydraulic cylinder 


Rocketdyne engineers recently 
selected hydraulic actuation to 
swivel a new, advanced, light- 
weight rocket nozzle, because the 
program had to be completed very 
quickly. This very basic method 
of actuation was chosen because 
of hydraulic power's simplicity, 
positiveness, and similarity to prime 
systems currently used in solid 
propulsion rocket systems. Only 
three weeks was required to de- 
sign the swivel nozzle, hydraulic 
control and nozzle actuation sys- 
tem, and to test fire the nozzle. 

Flow to the double-acting cylin- 
der, which actuates the nozzle, is 
controlled with a 4-way, solenoid 
operated valve. The valve is ac- 
tuated remotely from the firing 
bunker through two push button 
switches. Nozzle position is mon 
itored by closed circuit TV, and by 
a direct reading recorder which 
also gives motor operating pressure 
The recorder receives input from 
a rectilinear potentiometer mounted 
between the nozzle and supporting 
frame. Stops within the cylinder 
limit nozzle swivel movement, and 
flow restrictors control speed 


SWIVEL NOZZLE TEST FIXTURE is 
designed to check nozzle operation under 
simulated firing pressures. A plug is in- 
serted in the nozzle exit, and pressure 
is built up with nitrogen bottles. The 
nozzle is then moved to test seals and 
hinging action. 


DURING ACTUAL TEST FIRING, the 
swivel nozzle is positioned by the cylin- 
der. The nozzle is 10 inches at its exit 
diameter. Besides steel and aluminum, 
it is made of phenolic impregnated glass 
with a throat insert of graphite and spe- 
cial high temperature alloys. 


HYDRAULIC POW- 
ER SUPPLY AND 
4-WAY, SOLE- 
NOID-OPER- 
ATED VALVE used 
in testing the swivel 
nozzle at Rocket- 
dyne's Solid Propul- 
sion Operations, Mc- 
Gregor, Texas. The 
valve is at the up- 
per left. The piston 
pump is powered by 
an electric motor. 
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CompuDyne names vice 
president 


CompuDyne Corporation, Hat- 
boro, Pa., has named John H 
Clarke vice president of its Sys 
tems Division. He was previously 
division manager, regional sales 
manage! and project engineer 
Clarke is a graduate member of 
the British Institute of Mechanical 


Engine ers 


Kellogg gets hydraulic pump 
contract from Boeing 

The Kellogg Division of the 
American Brake Shoe Co. recently 
received a contract from Boeing 
Airplane Co. for hydraulic pumps 
They will be used on forthcoming 
production of Jet Transport Models 


707 and 720 aircraft 


Rohner named Kidde 
district manager 


George A. Rohner has been ap 
pointed New England District Sales 
Manager for Kidde Aero-Spac 
Div Walter Kidde & ( ompany 
Inc., Belleville, N. J. Mr. Rohner 
an aeronautical ¢ ngimeer, was man 
ager of the pneumatic section for 


aerospace produc ts 


Vickers vane pump 
cartridge wins 
miniaturization award 


For development of a precision, 
sub-miniature vane pump cartridge, 
Vickers Inc., Division of Sperry 
Rand Corp., received a Certificate 


SUB-MINIATURE VANE PUMP CAR- 
TRIDGE developed by Vickers’ Aero 
Hydraulics Division can be used in either 
liquid or gas systems. It weighs | oz and 
is % in. in diameter. It delivers 0.3 to 
1.3 cu. in./rev. and its speed range is 
8000 to 26,000 rpm. 


of Excellence in the 1960 Miniatur- 
ization Awards competition. Re- 
ceiving the certificate was Douglas 
G. Snow, engineering group leader 
in charge of development work on 


the cartridge vvyv 


“CONSULT THE 


AUTHORITY £ °° 
Raymond fHchley Division 


AMERICAN BRAKE SHOE CO 


Since its inception, Raymond Atchley has 


developed many servo systems for both 


the military and industry . . . from missile 


controls to industrial automation. Years 


of experience in servo components and 


systems has been responsible for numer- 


ous and unique control systems. Atchley’s 
research and development staff is cur- 
rently investigating several new, promis- 
ing control techniques for both aircraft 
and space vehicles. If it’s a system in- 
volving electronic, hydraulic or pneu- 
matic servo controls, consult Atchley. 


ATCHLEY’S Jet-Pipe 
SERVOVALVE 


... operates despite 
contamination 


Atchiey’s servovalve is famous for 
continued performance at un 
precedented levels of contamination 
up to 25 times normal rate. Its 


GORTITE 


Pliable protection — 
fabricated to order 
without molds — 
BELLOWS .. . BOOTS. 
SLEEVES... 
WAY-PROTECTORS: 


All GORTITE, protective 
parts are fabricated from 
new, neoprene-base 
materials, nylon-coated 
fabrics, fiberglass, Teflon, 
etc., to meet individual, 
service conditions: There 
are materials to withstand 
temperature extremes 
from — 40° F. to 500° F., 


without cracking. 


GORTITE protective 

parts are impervious to oil, 
grease, dust, dirt, sand, 
chemicals and abrasives. 
Bulletin AH-3 sent on 


request to — 


A&A MFG. CO. INC. 
712 S. 12th St. 
Milwaukee 4, Wis. 


HAPES AN N 


Raymond fttchley Division exclusive Jet-Pipe feature makes this 
possible. Contamination is removed 
AMERICAN BRAKE SHOE COMPANY day in reliability. Avollable le 
2339 COTNER AVENUE, LOS ANGELES 64, CALIF. models up to 1% gpm. 
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TRIGGER QUICK 


FINGER-TIP 


ee RSS Pa 


** LANYARD 
RELEASE 


FAST 
EASY 
POSITIVE 


New Symetrics 500 Series 
* Disconnects (3000 psi) offer 
these famous Symetrics fea 
tures: Lightest weight smallest envelope 
zero leakage during disconnect no air 
inclusion during connect . Full pressure and 
no exposed seals after disconnect . Unique 
design exceeds MIL-C-25427 
Other models available 
in plastic and special 
materials. For information 
on other Symflow Disconnects, 
write to 


3100 AIRPORT AVENUE, SANTA MONICA, CALIF. — 


Do you 
machine 
hydraulic =< 
parts? (GS 


SONNET Tool and Mfg. Company 


) North Prairie Avenue « Hawthorne, Calif 


103 
118 


Pressure-Actuated Ring Seal 


Features: Seal is a flexible metallic 
ring with protruding sealing edges 
coated with a soft resilient mate- 
rial. For use in extreme tempera- 
tures and pressures. Applications 
require only normal machine fin- 
ishes on mating flange and com- 
ponent surfaces. The ring’s spring 
load forces the soft coating to flow 
into minute scratches and irregu- 
larities on the mating surface, pro- 
ducing an initial seal. Liquid or 
gas pressure acting on the inner 
walls of the seal produces a tighter 
seal. Seal effectiveness increases as 


pressure increases. 


Specifications: Normally made 
from aluminum alloy and coated 
with Teflon for low temperature 
applications. Stainless steel, monel, 
and nickel steels coated with cop- 
per, gold, or silver for high tem- 
perature applications. 

Designation: Pneuflex Seal.—Del 
Vanufacturing Div., 
Puritas Waters, Inc., Los Angeles 


501 


Arrou he ad 


Hydraulic Component 
Test Stand 


Features: Self-contained test stand 
tests, checks out and calibrates a 
wide range of precision hydraulic 
components and accessories. The 
stand features a 4-way selector 
valve, accumulator, and volume 
control. Pressure gages have shut- 
off valves and gage savers. Stain- 
less steel tubing is used for lines 
The reservoir is furnished with 


drain valve, sight gage. and filter 


Specifications: Flow is 0-20 gpm 


at 5000 psi. Maximum pressure is 
5000 psi. The stand has automatic 
temperature control, 80 F to 350 F, 


+ 2 F. 10-micron filtration is in- 
corporated.—Aerotest Laboratories, 
Product Engineering Div., Deer 


Park, L. I 
le 502 


Frequency Response Analyzer 


Features: Measures amplitudes, 
amplitude ratios, and phase rela- 
tionship of two input signals from 
% to 600 cps. Generates a sinusoidal 
signal. Log frequency, amplitude 
ratio in db, and phase are indicated 
on the panel. They are also pre- 
sented electrically to allow auto- 
matic recording. Has expanded 
scale indicators and high output 
analog voltage signals. Cabinet or 
rack mount 


Specifications: Input for both 
channels is 2 megohm. Input signal 


levels from 10 mv to 100 v. Ac- 
curacies: 2% frequency, 3° phase, 
and 0.4 db amplitude ratio. 
Designation: Model 100.—Indus- 
trial Measurements Corp., Pomona, 
Calif 
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New adjustable 
differential pressure 
switch 


Pat. No 
2,942,572 
ACTUATION RANGE 
0.25’ of water column to 200 psi differential 
WORKING PRESSURE: to 5000 psi 


DELTADYNE 


Accurate « small « lightweight « leak-proof 
vibration-resistant « performance-proved 
_ WRITE FOR LITERATURE 


0.25” to 16” of water column, 250 psi working pressure — BULLETIN E7 
0.125 to 16 psid actuation, 250 psi working pressure — BULLETIN E8 
15 to 200 psid actuation, 5000 psi working pressure —BULLETIN E9 


PALL CORPORATION « GLEN COVE, N. Y. 
LT AT 


TIMING ~ CONTROLS 


PRECISION ENGINEERED 


For any TIME 


YOU NEED... 





FROM {| SECOND TO $3 HOURS 


Write for Bulletin 300 describing 
8 different types. 











INDUSTRIAL TIMER CORPORATION 


1408 McCarter Highway, Newark 4, New Jersey 


Canada: Sperry Gyroscope Ottawa Ltd., 
3 Hamilton Ave., Ottawa, Can. © PA 8-468! 
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PRESSURE 
BALANCED 

PLANE 

SWIVELS 


DESIGNED TO GIVE THE HIGHEST 
EFFICIENCY AND THE LOWEST TORQUE 


DUMONT ENGINEERING’S pressure balanced 
plane swivel offers less resistance to rota- 
tion than any other known rotary connection. 
Compact and lightweight, this rugged unit, 
with its 360° rotation, is capable of develop- 
ment to service at extremes of temperature 
and pressure (up to 5,000 PSi). It is pressure 
balanced and hence not subject to separa- 
tion forces. Heavy duty trouble free bearings 
carry all side loads...each unit is also sub- 
jected to rigid inspections for quality control. 


Different sizes and fitting ends are available. 
The sizes and weights are based on a uni- 
form linear increase of even increments. 


The engineering consultants at DUMONT 
ENGINEERING are well qualified to assist you 
in the selection, design and/or development 
of a unit to fit your specific needs. 

For complete information and spe- 
cifications on this, or other units, 
write or phone: 


DUMONT 


ENGINEERING 
DEPARTMENT H.3 

1401 FREEMAN, LONG BEACH, CALIFORNIA 

PHONE: SPruce 5-1131 » GEneva 3-4931 


PATENT APPLIED FOR 


Service Card 
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TubeXperience in action 


. it's 100% 
hydrostatically tested 
to recommended 


. is treated with 
a rust preventive 


before shi 


Press Safety Circuit 


Here’s a valve with an interlocked electrical circuit 
that prevents a press from double-cycling or operating 
unexpectedly at any time. 

The system consists of double-poppet. 3-way, sole- 
noid-operated valve, and limit switches that monitor 
Here are 8 more reasons why Superior 
(SAE) Hydraulic Steel Tubing is your best buy 
e Ease in bending and flaring, with no loss of ductility in storage o 

rvice—by use of 0.12"; max. carbon non-aging steel & Operation lo cycle the press, the operator de- 
e ( onsistently uniform tubing—by careful inspection of raw material : . 

and ng in process presses the start button. Current flows through the 

Bright sc sleibes OD and ID—by controlled atmosphere annealing 

Smooth ID b indre! drawing close to finish size : lai 

yrs cle anliness b ot solvent degreasing before process anneals energizing the cycle start relay. The valve poppets 


the position of the poppet. 


start switch, and through the valve monitor switches, 


Flare inspected quality based on 35% increase of OD hold the monitor switches closed while the 3-way 
Alu tubing boxed and wrapped for cle aniit ress and to protect against valve is closed to the press. Energizing the start re- 

j ind denting during shipment or in warehouse storage . 
Complete range of sizes stocked a 1d sold by leading steel “Serv lay closes two sets of contacts. One set energizes the 

‘ . . . . . ‘ 
; two pilot valve solenoids in series. The 3-way valve 
SEND FOR YOUR COPY Bulletin 29, containing bending data, 
vork ind bursting pressures, and flow information. Handy refer 

| for your file Write Superior Tube Company, 2030 
ve., Norristow! 


The big name in small tubing it I | Limit 
NORRISTOWN, PA. switch 
n. OD—cer analyses in light walls up to 2% in. OD 


Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST eed ELA Valve poppet 
actuated by 





GREATER PROTECTION ) plot solenord 


(not shown) 





Wo Your AIRLINE .” 1 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY Start Monitor switches 

USED FOR pa 5 ao an op-_(-c)4 

PROTECTION Start 

OF AIR VALVES Cycle end /-CR relay 
CYLINDERS - oT i 

CONTROLS 

PNEUMATIC 

TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Trensperent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted flow and minimum pressure drop. shifts directing air to the press starting mechanism, 
Self-bleeding, compact. 








Valve solenoids 











and the press cycles. The other set of contacts com- 
The LUBRICATOR delivers desired volume of plete a holding circuit for the relay through the norm- 
oil. Bow! can be refilled without shutting off 
air supply. 

The Air Trap is avto- 

matic and eliminates . PRODUCTS switches and keeps the solenods energized after the 


manval draining. 46 VICTOR AVE., Div. 12 
DETROIT 3, MICHIGAN 


rvice Card 
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ally-closed cam switch. 
The holding circuit bypasses the valve monitor 


monitor switches open. These switches open when 





the solenoids are energized and the valve poppets 
shift. 

At the « ompletion of one cycle, a cam which rotates 
with the press movement momentarily opens the 
cycle-end switch. This opens the relay holding circuit, 
de-energizing the relay and opening its contacts. The 


solenoids de-energize and the valve closes, exhausting 


the press starting mechanism. 


e Safety Features—lIf either of the valve poppets HIGH TORQUE 
fail to shift when their solenoid is energized, incom- 
ing air will exhaust through the valve and the press VARIABLE 
will not cycle. If one poppet sticks open after a cycle. 
the valve exhausts and the cycle will not repeat. Also SPEED (1 -100 
if one or both valve stems do not return far enough r.p.m.) 
to close the valve moritor switches, the electrical 
circuit remains open and the press can't cycle. HYDRAULIC 


U. S. Patent No. 2.908.291, by Nathan C. Hunt, as- T R 
signed to Hunt Valve Co.. Salem. Ohio. M0 0 S$ 





Mark IV—5S cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
1—100 R.P.M. reversible). Overall efficiency 90% —95%. 
Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 
1—75 R.P.M. reversible). Overall efficiency 90% —95%. 
Ideal drive for conveyors, rolling mills, cranes, tractors, 
cement mixers, drills, and most mechanical handling 


You Can Learn More... 


applications. 














AUTO-PONENT 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check, 
for HYDRAULIC Powe 

Model KF Flow Contr alve wit 

and Knob adjustment for a 

ng and 

available 


A complete line: Ve”, 44", 4%”, Vo”, and 34°" female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 
Tube Sizes on special order. 


MINIMUM PRESSURE DROP AND POWER LOSS . . . Oversize 


n” 
ports and passages give maximum flow at minimum pressure ieee! & Stessere 4 HYDRAULIC BENDER 
drop, insure greater accuracy and response in hydraulic or oon " Neole S d d . ti | d >" 4’ fi fj t 
large volume air cylinder control ’ tandard equipment includes 2”— 4” formers for steam 
EASY FLOW ADJUSTMENTS under full pressure. Seal located ‘ q P “ ° A 
at port to eliminate air or dirt traps. Gland structure equally and gas pipes. The machine can be supplied either Hand 
effective on pressure or vacuum a ° ° 
SENSITIVE, CHATTERLESS BALL CHECK . . . Patented design Operated or Motorised and accessories are available for 
insures rapid ball movement to open or close at low differ- ” ” : : 
entials ; oat Fa a $”—1}” steam and gas pipes, flat bar bending up to 
FORGED BODIES permit higher pre re ith wid afety * or Mose! KM | « . . . o 
margins. Aluminum—3000 psi; Steel and Stainless Steel ==" "™ 7° x }?” section and electrical conduits. up to 3”. 
5,000 psi. Pressure ratings based on better than 5 to 1 7] 
safety factor. All internal parts are Stainiess. Write for 7 H ¢ 
illustrated catalog . z A complete range of Hydraulic Pipe and Tube Benders 
TYPICAL APPLICATIONS 


— 
aance wenicates TWO DIRECTION CONTROL Model PF Keob and 
Sis! Flew 


}" to 18” dia. Pipes is available. 


eS SS | CHAMBERLAIN INDUSTRIES LTD. 


moveting 
CLOSE CONNECTION “ie 
L Staffa Works, Argall Ave., Leyton, London, E.10, England. 


pane 
Controlling Double Controlling Single fo ony meeeten. Leytonstone 3678 


Acting Cylinder Acting Cylinder (MEMBER OF THE CHAMBERLAIN GROUP OF COMPANIES) 


Amoarican Distributers 


A p NEN 7 I, 2919 GRANT STREET Double A Products Company, Manches‘er, Michigan 


2 


BELLWOOD (Chicago Suburb) ILLINOIS _ , ‘ Canadian Distribu'~-« 
Lr} Affiliated Engineering Equipment Limited, 630, Cote de Liesse 
Montreal 
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Helicoid 
Gage 


Patented m the USA and im loregn countries Continued from page 46 
f U. 5. Patents Be DP004, TIPGRET 
The temsion in the stom 
less steel holr spring 
maintoeins smooth, con 
hnvous contact between 


LIQUID SPRING 
SHOCK ABSORBER 


The cam sector is stoin 


the com facing and the less steel 


The roller i soiniess 
steel with o highly pol 


ished helicoid surface 


The roller pivot i boll 

shoped, and rides on 

» grophited Bokelite 

disc 
The howlime pomter od 
wsiment screw is stain 
less stee! 


“—, 


Standard bushings ure 
ngidued Teflon 


t 


The connecting link 
ond the screws ore 
hardened K Mone! 


The polished com 
focing is graphited 
Bokelite tt will not 
worp or distort 


The link odjusnng screw 
is ot the rear to facili- 
tate calibrating the Hel. 
oid Gage 





Exclusive Helicoid movement provides... 


Sustained Accuracy... on the toughest jobs 





Distributed ir 
Upton 


@ Helicoid Gages have no gears, no teeth, reducing wear to an 


absolute minimum. 


No danger of fouling, 


either—rolling action 


of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycles, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 


after 500,000 cycles. 


Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 


out of position. 


Dial faces are easy to read, won’t corrode or 


chip. A full range of Helicoid Gages is available for any applica- 
tion. Next time, specify Helicoid—the gage that stays accurate. 


#, Bourdon Tubes 
won't Stretch, 
Leak, or 
Crack 


Helicoid Bourdon tubes are 
made from seamless tubing, and 
are designed for maximum 
torque and minimum stress. 
At the factory, each tube is in- 
dividually tested, overpres- 
sured, and stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 
applications ranging from tap 
water to almost any acid. 


Canada by 
Bradeen & James, Lid 


Quebec, Montrea ttawa, Toronto, Hamilton 


Windsor, Winnipeg, Edmonton 


Vancouver 





NEW! 
Solid-Front 
Safety Case 
Gives Added 
Protection 


The new Helicoid solid-front 
case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 
polished flush ring, and square 
flush cases. 


WRITE for details 
Ask for Catalog DH-65 


HELICOID D GAGES 


Helicoid Gage Division - American Chain & Cable Company, Inc. 
929-H Connecticut Ant, os 2, Conn. = 


122 


54 


Absorbs 175 in.-lbs energy in 1/10” 
stroke. 800-lb spring force. Oper- 
ating range from 1/10” stroke with 
80-lb preload, to .04” stroke with 
400-lb preload. Weighs 1 oz. Body 
length 1-1/8”. 1/2” O.D. Stainless 
steel. Used as standard equipment 
on airborne radar antenna. 


Designation: Model 409.8 SS Shok. 
—Taylor Devices, Inc., North Tona- 
wanda, N. Y. 
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DIAPHRAGM PRESSURE 
SWITCHES 


Erector set technique employs 
standard body with interchange- 
able components such as contact 
elements, capsules, terminal block 
housings, and explosion proof hous- 
ings. Body forms protective capsule 


around diaphragm, permiting use 
of any diaphragm metal and thick- 
ness. Adjustment bracket protects 
switch terminals against shorting 
during adjustment. Tension clip 
holds lead wires, preventing dis- 
connection. Mounting bracket can 
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- be oriented in four directions. 
Fall . the original Housing is independent of sensing New Multi-Position, 
and switching mechanism to mini- Power-Saving FLUID CONTROL 


SPRING-LOADED mize wide temperature variation. 





° . ~ Special 3800-SP, 
Specifications: Accuracy +.5%. 102 G.P.M. with 


Proof pressures to 600 psi. Adjust- Ln = fa 


oa 
VW ver Ring able ranges from vacuum to 400 Quatend Gheention 


psi. Standard pressure connection Flonge Mounting 
4%” NPT female.—Barksdale Valves, 

Los Angeles. 

This patented closed 23 ' 
joint ring provides ‘ircle 307 on Reade 
squeeze - grip action, 
assuring complete 
contact on the rod VISIBLE BOWL AIR FILTER 


at all times. Main- 
tains uniform, contin- Plastic bowl allows inspection of 


uous pressure on dirt and water. Moisture removal 
wiper edge. Rods are always clean, HUSCO HYDRAULIC 
ee MULTI-PLUNGER VALVES 


Fall "CJ" Wiper 
Rings operate | ‘ HUSCO Valves give you up to FOUR 
most effectively Control Positions — Raise, Lower, Float 
under extreme and Neutral, with or without Detent — 
conditions of dust, y for unusual advantages in versatility and 
glaze, oil, grit, performance. Available to control up to 
SIX cylinders, single or double acting, 

sand, ice, etc with Power-Saving Relief Valve. Ca- 

Available in di- = pacities from 3 to 185 G.P.M.. Over 120 

ameters '/" ? standard models, with unlimited modifica- 
through 13". For any commercial use. tions to fit your specific need. 


Used by military and aviation industry Get the whole story of HUSCO Feotures ond od- 
since 1944, & I vontages. Write for your copy of HUSCO'S ‘House 
‘ 4 of ideas’’ — ond engineering cid on your control 


ja HYDRAULIC UNIT 


ACE PRODUCTS CO. : sé SPECIALTIES CO. 


powder, gases, 


: . : PUMPS © VALVES © CYLINDERS 
1820 N. 12th St. Toledo 1, Ohio employs centrifugal action, a pro- P. ©. Box 257-A. Waukesha, Wisconsin 
Est. 1935 tective shroud over element, and — West Coast Representotives 
EASTMAN PACIFIC CO., Los Angeles, Calif. 
Continued on next page ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 











& 
To meet the requirements of 
industry a wide range of 
Solenoid Valves have been 
developed to the following 


specifications. 
Orifice size 0.04 in. upwards. 


Normally-open, normally- 
closed or Three way. 

Direct acting or Relay acting. 

Temperatures up to 300°C. 


Standard, Flameproof or 
Instrinsically safe. 


VALVES OR HYDRAULIC SYSTEMS FOR A 
VARIETY OF APPLICATIONS CAN BE 


Hydraulic & Pneumatic. 
O r Pressures up to 6000 p.s.i. 

DESIGNED TO CUSTOMER'S REQUIREMENTS 
- WE INVITE YOU TO DISCUSS YOUR 


PROJECT WITH US. 


ELECTRO-HYDRAULICS LIMITED 
rates INDUSTRIAL SALES DEPARTMENT * WARRINGTON * ENGLAND 
LIMIT 


MENMVBER OF THE OWEN ORGANISATION 
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R/M CAPABILITY PRODUCES 


HIGH-PERFORMANCE HYDRAULIC/PNEUMATIC PACKINGS 


R/M Vee-Flex® Packing Rings 
R/M Reinforced Piston Cups 


R/M Vee-Flex Packing Rings and 
R/M Reinforced Piston Cups are 
both examples of R/M’s capability 
to produce outstanding packings 
for hydraulic and pneumatic appli- 


cations 


R/M Vee-Flex Rings are self-adjust- 
ing and self-sealing; are designed so 
that pressure automatically expands 
the lip on the pressure stroke, form- 
ing a tight seal against the stuffing 
box wall and rod. On the return 
stroke, the ring assumes a relaxed 
position, thus cutting down on wear. 


highest resistance to 
tind extrusion, and positive 

sealing action. Uni- 
form dimensions, clearly defined 
contours, and cleanly trimmed edges 
are important characteristics. Both 
duck and synthetics and asbestos 
and synthetics are available. 


R/M’s vast experience in design, 
compounding and manufacturing of 
mechanical packings and gasket 
materials is at your disposal. Write 
for booklet giving complete infor- 


NEW 
PRODUCTS 


a quiet zone area for water ac- 
cumulation. Should excess  sedi- 
ment hamper automatic function of 
trap, manual trip allows full line 
pressure to drain trap. Air gauges 
on inlet and outlet show need for 
cleaning. 

Specifications: Element passes 
600-cfm air, with only 1-psi pres- 
sure loss. Pressures to 125 psi 
Weight 26 Ibs. Inlet and outlet 
have 2” dry seal threads.—Tech- 
matic Specialties, Inc., Royal Oak, 
Mich 

e 308 on Reader 


FITTING HAS SYMETRICAL 
FERRULE 


Flareless tube fitting design in- 
stalls without special tools. Fine 
thread on fitting nut gives excel- 
lent wedging action. This makes 
ferrule permanent, leak-proof part 
of tube even after repeated use 
Stop on ferrule tells when assem- 
Tube is 


bly torque is reached. 


beeen . 


lightly grooved at two locations by 
the biting edges of ferrule. This 
limits indenture depth and keeps 
operational axial forces on tube. 
Large contact area dampens vibra- 
tion and prevents stress concentra- 
tion —AFCO Fitting Co., Dit 

United States Air Compressor Co., 
Cleveland. 


‘ircle 309 on Reader Service Card 
PIPE SWIVEL UNIONS 


Pipe and hose fitting with a 
swiveling nut connects to compo- 


mation on R/M Molded Hydraulic 
and Pneumatic Packings today. 


R/M Reinforced Piston Cups are 
designed for minimum friction, 


RAYBESTOS-MANHATTAN, INC. 


PACKINGS 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
92 on Reader Service Card 


nents without turning or twisting. 
Captive nut, swiveling on fitting, 
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turns to draw pipe or hose-end 
against chamfered seat on fitting, 
giving high pressure seal 
Specifications: Brazed steel. Fou 
common straight and angle styles 
Sizes to 1".—L & L Mfg. Co., War 
ren, Mich. 
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THREE-POINT PIPE BENDER 


Consists of hydraulic pump-ram 
unit, forming head assembly, and 


center formers 


Specifications: %” :” nominal 
bore pipes. Permits one-hand oper 
Full 90-degree bend in 60 
seconds. 

Designation: B2.—Chamberlain In 
dustries Ltd., London 


311 


ation 


WOUND ROTOR MOTORS 


High starting torque is applied in a 
slow speed step. Full speed is 
reached through a series of steps 
Used on cranes, hoists, printing 
presses, elevators and machinery 
where requires litt] 
steady-state horsepower, but heavy 


operation 


starting torques 


Specifications: In standard ratings 
from % hp to 40 hp. Also 2%, 4, 8% 


12%, 17%, 22%. 27% 32% 35 and 


37% hp. Aluminum alloy frames.— 
Reuland Electric Co., Alhambra, 
Calif., Howell, Mich. 
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HYDRAULIC POWER UNITS 


Single pump units with working ca- 
pacity conversion feature. To meet 
increased power needs, units may 


Continued on next page 
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R/M CAPABILITY PRODUCES 


gasket materials that won’t blow 
.». endure severe service 


Depend on R/M gasket mater als to 
stay put and provide a tight seal in 
every application. Be assured of superior 
resistance to the medium handled by 
choosing a material from R/M’s com- 
plete line that has the characteristics 
needed for your requirement. 


FLUOROBESTOS” . . . for LOX and cryogenic service 
This is a high-grade, long-fiber asbestos un- 
woven sheet thoroughly impregnated with 
Tefion.* It has the same sealing and physical 
characteristics as compressed asbestos sheet, 
with the expanded benefits of Teflon. Defor- 
mation under load at 500°F (2000 psi) is 
less than 1% 

K-68"... for corrosion-free service with metals 
This is a premium grade of neoprene-bonded 
compressed asbestos sheet. It contains speci- 
ally prepared long chrysotile (white) asbes- 
tos fiber. Free of sulfur, it presents no cor- 
rosion problem when used with copper 
magnesium, aluminum or steel. It is engineer 
ed for use with petroleum products, the 
more severe oils, synthetic oils and fuels. 


B-40 . . . where excessive warpage is a factor 
This compressed asbestos sheet was devel- 
oped for rough flange applications involving 
crankcase and valve cover gaskets. It is com- 
posed of asbestos and a unique controlled 
high-swell binder of natural and SBR syn 
thetic rubber. High swell in oil, with no 
disintegration, compensates for warpage of 
covers. 

Rubber Sheet Packing...to meet many requirements 
Pure Gum Stock, Neoprene, Buna-N, Red 
Rubber, Black Oil Resistant, Cloth Inserted, 
and Diaphragm Sheets to meet practically 
every requirement for gasket materials of this 
type. 


Get complete information about R/M 
gasket materials. Write for our Mechani- 
cal Packings and Gasket Materials 
Catalog. And when ordering gaskets 
from your gasket cutter, remember to 
specify R/M materials. Sheets are 
available from your authorized R/M 
distributor. *A Du Pont trademark 


RAYBESTOS-MANHATTAN, INC. 


PACKINGS 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
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IT’LL PERFORM BETTER IF IT’S 
NYLAFLOW copeED! 


@ Every foot of job-matched NYLAFLOW Pressure Hose is distinctly 
trademark-coded for quick identification of your “improvement in hose 
performance.”’ Why engineer costly, bulky hose assemblies when there’s a 
NYLAFLOW answer to your problem? 


Highly resistant to flex and vibrational fatigue, NY _LAFLOW is available in 
long, continuous lengths with burst pressure ratings from 4,000 to 12,000 
psi. Inside diameters range up to 4%" and over with compact, lightweight 
assemblies if desired. Reusable or permanent fittings are available. 


TYPICAL APPLICATIONS 


Hydraulic, high pressure lube and pneumatic lines. NYLAFLOW is 
unaffected by both flammable and non-flammable hydraulic fluids. 


Freon lines—NYLAFLOW has a remarkably low effusion rate for 


refrigeration and air conditioning products. 


Solvent or hot paint lines of NYLAFLOW are unaffected by almost 


all organic solvents 


Anhydrous ammonia lines last indefinitely—when NYLAFLOW hose 


1S used 


5. Pressure lines where electrical insulation is required. 


Write today for details and illustrated brochure. 


THE POLYMER CORPORATION OF PENNA. 


Reading, Pa. 


POLYPENCO Cnginecved Sualuwirial Pdasiics 


NYLONS . TFE-FLUOROCARBONS . OTHER PREMIUM PLASTICS 
89 on Reader Service Card 
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NEW 
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be converted to 2000 psi by in- 
stalling motor of additional horse- 
power equipped with separate re- 
lief valve. 


Specifications: Reservoir capacities 
from 15 to 60 gal. Pump capacities 
to 35 gpm. 18-rpm motor. 1000 and 
2000 psi 

Designation: Series VSP.—Hannifin 
Co., Des Plaines, Ill 
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UTILITY VISES 


Specifications: Jaw widths of 3% 
and 5”. Max opening 4” and 5%” 
Jaw depth 3” and 3%”. Pipe ca- 
pacity from %” to 24”. Unbreakable 
3/16” formed steel slide. Replace- 
able pipe jaws 

Designation: Models 643% and 645 
-Wilton Tool Mfg. Co., Inc., 
Schiller Park, Ill. 


‘ircle 314 on Reader Service Card 


DESICCANT DEHYDRATOR 


Removes moisture and dirt. Built- 
in automatic drain requires no 
cleaning. Either intermittent or con- 
tinuous flows. Needs no reactivat- 
ing. Contains air regulator, filter to 
stop oil fumes from coating silica- 
gel desiccant. 


Specifications: Lowers air dew 
point to —65 F. 10 cfm at 100 psi. 


Designation: Chem-Guard.—Wilk- 
erson Corp., Englewood, Colorado. 
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Reader Service 


SERIES UH 


3500 to 5000 psi 
HYDRAULIC 


Oy 


‘wewrererererefe?* 
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ULTRA HIGH vel 


Hydraulic Cylinders 
FOR EXTRA TOUGH APPLICATIONS! 


Sheffer pioneered tapered cushion piston decele- 
rates motion gradually, minimizing cushion en- 
trance” shock and providing faster operation 


@ Square head, compact design, requires less space 


New tie-rod design for greater shock load capacity 


Multi-lip rod packing is self-adjusting to wear and 
removable without disassembly of cylinder 


Ports—straight thread or flanged, to eliminate leaks 


bore sizes, 2” -12 Seven standard 


Full range 
mountings! 


Write, NOW, for 
bulletin 
No. 461 


SOLD BY LEADING 
DISTRIBUTORS 
INTERNATIONALLY 


Cincinnati 15, Ohio 


Ph: POplar 1-8227 TWX: CI-683 SEE PHONE BOOK YELLOW PAGES 
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Check these prices on Gould Type M 


Solenoid Valves 


TYPICAL USER NET® 
F.0. B. FACTORY 


lte 5 
$15.40 
18.50 
24.25 
48.00 


100 to 499 

$11.15 
13.60 
18.50 


1”%” 42.40 


2-Way - General Service 


Packless - Normally Closed 


Sizes %" to 3” * Temperatures to 250° + Préssures to 400 psi « Molded 
epoxy resin water-proof coils * Unbreakable piston rings * No damag- 
ing hammer « Easy-off "O" ring bonnet construction in sizes %” thru %” 
High temp coils and explosion proof housings available. Immediate 
delivery. Ask for Bulletin 600-M. 


SOME OTHER TYPES OF GOULD SOLENOID VALVES 


D— Adjustable flow control, adjustable cushioning control to reduce shock, 
manual opening. HV—Four independent controls—opening, closing, flow 


manual opening. G—Stainless, fractional ports, pressures to 1,000 psi. | 


GX—All 316 stainless, fractional ports. K—Stainless, 42” to 2”. MDW— 
Direct acting. NOTE: Special assemblies for exacting requirements. 


J.D. GOULD CO. - 4707 MASSACHUSETTS AVE 


GOUL SOLENOID * 


VELVETROL 
VALVES 
June, 196! ider Service 
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RECISION-BUILT 


_ HYDRAULIC 
VALVES AND PUMPS... 


a 


to YOUR specifications 


©... twenty years of specialized 


hydraulic valve and pump experience — 
newly enlarged, modernly equipped 
manufacturing facilities — an outstanding 
staff of thoroughly experienced craftsmen 
and an imposing list of satisfied customers 
is the best recommendation we can think 
of that you too will like our work. 


Hydraulic valve and pump building is a 
highly specialized field demanding skills 
and equipment which many important 
companies have found too costly to main- 
tain in their own plants. We are doing 
their work today. 


Why not invest a few minutes to hear the 
advantages of our service. It might well 
save you money and headaches. 





- INDIANAPOLIS 18, IND, | 


24301 Road, Warren (Detroit) Mich 


Hoover 
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NOW Cut Maintenance Costs! i 


lJ i C K = LL Continued from page 53 
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PRESSURE BALANCED 


GEAR PUMPS 


Particularly suitable for high 
capacity machinery. Pressure bal 
ancing internal parts controls 
clearances, assures high efficien- 
cies, and reduces friction losses 


Fill any airline lubricator Capacity ratings 72, 92, and 112 


gy.sn at 1200 rpm, 0 psi. Can be 


in seconds without operated on most applications at 
interrupting production speeds to 2000 rpm, system pres 


sures to 1500 psi. High pressure 

rotary shaft seal is cooled by 
EFFICIENT: Establishes a pumped fluid. Ball-type thrust 
systematic lubricator refill bearing takes axial thrust of hy 
procedure . = draulic forces along drive shaft 
FAST: Eliminates shutting eliminating bearing loads on wea 
6 cle proceere. plate. 3600-A Series. Bulletin 10- 
150.1.—Hydreco Div., The Neu 
CONVENIENT: No filler York Air Brake Co., Kalamazoo 
caps to remove 

416 


ADAPTABLE: Can be used 
on ahy make lubricator. 


HIGH PRESSURE GAS 
SERVICEABLE: Eases filling BOOSTER COMPRESSORS 


of hard-to-reach lubrica- 


eesu, Oil-free compressor can boost 


bottled gas pressure to 15,000 
SAFE: Eliminates the use psig. Standard air and hydraulic 
of ladders driven, single and multi-stage 
models. Both stationary and port 
able. Gives performance and ap- 
plication information and tells how 
to select and install compressors 
for specific uses. Included is in 


HOW IT OPERATES: 
To fill lubricator, the coupler is slipped onto Q-Cap and oil is pumped through the formation on custom-built models 
hose. When lubricator is filled, the coupler is removed and the operation is com- accessories and extra equipment 
plete na matter of seconds without loss of air or oil! MP QUICK-FILL for standard models. Catalog No 
SYSTEM equipment includes: pressure fill Q-Caps, a Hook-Tite Coupler, a flexible Ml, 24 pages.—Haskel Engrg. & 
wire-braid hose assembly, and a high volume oil pump. Supply Co., Glendale, Calif 


HOW IT CUTS COSTS: 417 


Us M P QUICK.-FILL, one man can fill hundreds of airline lubricators in a few 


tion ‘“down-time’. The time and labor saved means reduced 


ince and production 


Contact your local representative or M/P for a detailed brochure. 





4 NEW AIR CYLINDER LUBRICATOR 


For application in the M/P Down-Stream 
Circuit a new M/P concept which as- 


sures reliable lubrication of even the TUBE FABRICATING 


smallest cylinders 
HYDRO-JECTOR > EQUIPMENT 


The M/P automatic drain valve that can 
be installed in the bottom drain port of hati lustrates tools for bending, burr- 
any compressed air filter, drain leg or ing, flaring, threading, and cut- 
k 

a ting tubing. Section describes how 
to use tools properly with step-by- 
E MATIC INC step detail and pictures. Also 

MASTER PNEU , | step detail “and pictures. Al 
shows ltubricant-sealer compounds. 


20430 SHERWOOD » DETROIT 34, MICHIGAN « Phone: TWinbrook 3-7070 Sealer for threaded aluminum al- 


Catalog gives capacities and il- 











Continued on page 130 
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DESIGNERS: 


‘‘Here’s everything you want 
in a multi-spool valve. 


For heavy-duty mobile applications. 
SECTIONAL CONSTRUCTION 


with full versatility desiqned 
into each section. 


Now you can specify Gresen Directional 
Control Valves in banks of 2, 3, 4... as 
many as eight sections, with any com- 
bination of features in each section. 
Take your choice of 3-way, 4-way, free- 
flow or 4-position float sections in any ar- 
rangement, then add the options shown 
: at the left. 
. Left end section in ~y $+ ~- Available port sizes: %”, 24”, or 1” NPTF, or SAE 


outlet at either top ‘oe 
of ball-spring or ¢ " s. 8, 10, 12, or 14 (outlet ports to SAE No. 16), 


relief. , ‘ faximum Bina —~y 2500 psi. Cap ac ity: 35 gpm. Ask 
Right end section opt Power 25P and 25PK. 


beyond onversion plug utiet or 
closed-center plug 
Individual sections may be fe- 


placed or added in the field. _ i) MANUFACTURING CO. | nf 
ee: ee ee mee 405 - 35th AVENUE N.E., MINNEAPOLIS 8, MINN. y 
U i 


GRATIS . . . a 12 page HY- HYDRAULIC ~WINCHDRUMS 
DRAULIC CIRCUIT and FLUID @ Fully-hydraulic proven design 


MANUAL for almost every F HYDRAULIC i @ Line pull capacities 6000-22,000 Ibs. 
@ Simple, single-valve control 


type and size hydraulic 


@ Automatic pressure-actuated brake 


installation. ; 
Gearmatic’s sensational new hydraulic 


winchdrums . . . models 6, 11 and 22... 
reverse at 0 to 5.25 times forward speed, 
HERE IS A BIG 82" x 11", file size 12 page, | unloaded or under load. Automatic revers- 
fully Wustrated beshiet, t's betmtal of tech. || AE, %? sate. Wette Gr Bette 
nical data and drawings that every designer 
and operating engineer will want to read and 
keep for ready reference. Write for your copy. 
No obligation. 


HYDRAULIC FLUID 
AND OIL FILTERS 


FILTER/SEPARATORS ° AIR AND 
GAS LINE FILTERS e« FILTER CARTRIDGES 


] THE BRIGGS FILTRATION CO. 
DEPT. 385, WASHINGTON 16, D. C. 


Send me manual. No obligation. 








Company COMPANY LTD. 


Address 7400-132 Street, North Surrey, B.C., Canada 
GHCD - 61 
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NEW 
LITERATURE 


loy parts, temperatures from —70F 
to 160F. Lubricant for oil line 
LOF to 300F. Gasket 
70 F to 300 F 


Accessories shown include clamp- 


valves, from 
compound, from 


ing blocks, work tables, mandrel 

rods, and indicators. Catalog 4390 
Parker Fittings & Hose Diw., 

Parker-Hannifin Corp., Cleveland 


418 


Lassman for 


RESOURCES IN SCIENCE 
AND INDUSTRY 
['wenty-three-page booklet de- 
scribes phases of product develop- 
ment, research, testing, and man- 
ufacturing. Products include hy- 
draulic and pneumatic valves, 
pumps, controls, actuators, and sys- 
tems for aircraft and automotive 
industries. Covers new develop- 
ments in fluid handling and con- 
trol, answering problems in aero- 
space. Fluid system testing capaci- 
ties reach 2000-psi pressure, 40- 
gpm supply, and temperatures 
from —65 to 45 F. Illustrates spe- 


dependable industrial 
HYDRAULIC EQUIPMENT 


Lassman Trunnion Cylinders offer extra features 
unobtainable in the usual designs. Among these are 
hydraulically balanced swivel pipe connections which 
permit rigid installation of piping, eliminating hoses or 
other fittings and their incident troubles. This is 
particularly important when considering large cylin- 


ders or high pressures. 


This style of cylinder is only one of many, all of 
which embody “extra” features of design and con- 
struction; features that, as a result of our long experi- 
ence in building heavy-duty hydraulic equipment, 


mean trouble-free performance. 


Phone HUnter 6-8600 or write for brochure BL-757. 


PUMP UNITS + VALVES «+ CYLINDERS 
BALLAST TYPE ACCUMULATORS 


SPECIAL PURPOSE PRESSES + 


COMPLETE HYDRAULIC SYSTEMS 


CLuallily, ewviewent tor Gla, rerronmance 
BENJAMIN LASSMAN & SON 
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cial fluid controlled machine tools 
used in industry including auto- 
matic ram cutter, tape controlled 
miller, and 3500-ton forming 
press.—The Bendix Corp., Bendix 
Products Div., South Bend. 
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DIAPHRAGM 
COMPRESSORS, PUMPS 


Compressor applications include 
pressurizing recovered gases, gas 
transport and storage, compression 
of toxic and radioactive gases, pres- 
surization of shock tubes and re- 
lated devices, and non-contaminat- 
ing pneumatic testing. Pressures to 
30,000 psi. Pumps with outlet pres- 
sures to 30,000 psi are suited for 
pumping any type liquid at high 
temperatures.—American Instru- 
ment Co., Inc., Silver Spring, Md 
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AUTOMATIC DRAIN TRAP 


Discharges condensate and oil as 
it is collected. Discharge rate is 
60 gpm. Blow-off valve removes 
rust and residue. Orifice and valve 
seat are self cleaning. 7” height, 
4%” dia. Weighs 2 lbs. Aluminum 
body and bowl. Trap disassembles 
by hand. Bulletin 80.—Perfecting 
Service Co., Charlotte. 
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STEEL WELD COUPLET 


Weld couplets with special weld- 
ring adapt to any pipe or vessel 
curvature by adjusting height 
position of couplet in opening 
when welding. This assures cor- 
rect positioning and alignment, 
stronger weld without distortion, 
and no inside icicles of welding 
material. In threaded or socket 
weld types, sizes from %” to 2”. 
Carbon steel. ASTM specs.—Henry 
Vogt Machine Co., Louisville. 
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ROLLING DIAPHRAGMS 


Twenty six pages cover descrip- 
tion, operation, advantages, appli- 
cations, installation suggestions, 
and design data on friction-free, 
rolling diaphragms. Includes nomo- 
graph for fast figuring of maxi- 
mum up or down strokes in piston 
applications of diaphragms.—Bel- 
lofram Corp., Burlington, Mass. 


Circle 423 on Reader Service Card 
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—* SYNFLEX 


PLATFORM UNITS 
SELF-PROPELLED 


Gives 360° Steering 





e Simple, Safe, Easy-to-lnastoll 

* For Units of 1000 te 2000 
lbs. Capecity 

* ideal for Narrow Alsiles 


Here is the new hydraulic wheel that makes “self-propelled” any 

platform lift unit of 1000 to 2000 Ibs. capacity that uses an electri- 

cally driven hydraulic pump for lifting the load. Unit is installed ’ y j 

by adding a valve and bolting on the Hydro-Wheel®, using the , ; AIRS: 

four bolt holes in the swivel block } ant ex 
Hydro-Wheel® will rotate either forward or backward bee, 

gives 360° steering. Safety valve protects battery and motor and 

prevents upsets by limiting size of obstruction wheel can climb. # Synflex Pressure Hose ' 


i i “: r mi 


We also manufacture 
. 5h Sli r Type rotary hydraulic pump for pressures 
te 2000 Psi 
* Teg-Ollk® Deuble-Acting Differential Plunger 


Hand Pumps 
WRITE DEPT. AP-é 


MECHANISMS, INC. 


118 E. 2nd St. © Uhrichsville, Ohio 


AIR-MITE cvuinn | Specify SYNFLEX 


INDERS 


micsjirom bele)iare 


Vel CLEAR VINYL 


oe 


Pel POLYETHYLENE 


Air-Mirte Cylinders—made in Single 

or Double Acting Series, in 4 mount- 

ing types, are high quality cylinders 4 Ground and 

at a low price. Simple, rugged design polished steel ram | i Gage 
and compact construction give them | 9 Bronze oilless ram am cs 
long life, permit easy mounting on bushing 

jigs, fixtures, tools, or machines. 3 High strength 

Used wherever power holding, push- aluminum alley 

ing, pulling, or lifting is required, cylinder heads 

Arm-Mirrte Cylinders will meet your 4 Brass, true-bore 

most exacting requirements of de- ,c 

pendability and long life. Write for Five steel tie rods 

complete catalog and prices. 'S SYNFLEX 


AIRSM IT DEVICES, INC. 


Circle § on Reader Service Card Circle 110 on Reader Service Card 


To laslel imi slelela a Ole) 





June, 1961 





FLOW REGULATORS 


Full range 


Adjustable 


Pressure Compensated 


Flow Control 
to 5000 p.s./. 


Rated for pre 
Controlled f 


Send today 
for new 
Catalog 


Unit senses pressure drop across vari 
nn 
able orifice and reacts to control flow 1002 


within desired limits 


ATERMAN 


MYORAULICS CORPORATION 


were 


725 Custer Ave., Evanston, Ill 
117 


OST 


CRIPTS OF 
NDUSTRY 





News about people, manufacturers 
and sales organizations 


Smith appointed general 
manager 


Ceorde W 

Smith. Ir. has 

been appointed 

general manager 

f Industrial Prod- 

ucts Div... West- 

inghouse Ait 

Brake Co., Pitts 

burg. Smith had 

Smith been director of 

product planning 

Before joining Westinghouse he 

was operations manager, Turbine 
Div., S. Morgan Smith Co 


Haskel opens new office 
Haskel Engrg 
& Supply Co., 
Glendale, Calif 
has opened anew 
operation in Seat- 
tle Headed by 
Walt Stout, this 
ottice will serve 
the northwest 
Stout area for hydraulic 
and pneumatic 
fluid power products, and special- 
ized items such as oil-free, gas 
booster compressors, and patented 
mechanical locking cylinders. Has- 
kel now has offices in Los Angeles 
San Francisco, San Diego, Seattle, 
Washington, and Denver 


Atlas Copco names new 
executives 


Howard C Sheperd has been 
named chairman of the board of 
Atlas Copco, Inc., Paramus, N. J. 
Sheperd is active with other or- 
ganization boards including Con- 
solidated Edison, the Borden Co, 
and Canadian Pacific. Peter Red- 
path was elected president. For- 
merly sales vice president for Cana- 
dair, Redpath continues as their 
consultant. C. E. Burton, formerly 


vice president of Atlas Copco Pa- 
t itic . has been named exe cutis c 
vice president. He will operate 
from the companys San Carlos 
office. R. G. Chambers was ap 
pointed Eastern Div. vice _presi- 
dent. Chambers was with Atlas 
Copco Canada for ten years serv 
ing as western superintendent in 
Vancouver. He will headquarter in 
Paramus 


Garlock promotes two 


Alfred E. Munch has retired as 
New York district manager for 
Garlock Inc., Palmyra, N. Y. Suc 
ceeding him is John Durham who 
has been manager of the company s 
Denver sales district. Neal Monger 
fills the job left by Durham. Mon- 
ger was a sales representative in 
the western Michigan area 


Shamban names vice 
president 


Robert P. John- 
_ son has been 
named a vice pres 
ident of W. S 
Shamban & Co., 
Culver City, Calif 
Johnson, manager 
of the company’s 
Fort Wayne plant 
pram for four years, will 
continue in that 
capacity. He was formerly plant 
manager at Universal Tool & 
Stamping, served as maintenance 
engineer for Central Sova Co., and 
worked as sales engineer for Stand- 
ard Oil Co. 


Flexonics lab gets new wing 
Flexonics Research Laboratories, 
Elgin, Ill., will move into a wing 
of Flexonics Corporation’s new 
consolidated plant in Bartlett, Ill. 
Continued on page 134 
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Pump Sale! 


Double-Shaft Hydraulic Pump 
Specifications 

@ Sandwich-type construction 
@ 2 ‘2-inch tooth geors 

4 drive shoft 

@ Heavy-duty needle bearings 


@ ‘e-inch cast bronze weor plates 


Pumps furnished with or without man- 
ifold; available with adapter for di- 
rect power source. Cast iron adapter 
has 1'.-inch low pressure and *,-inch 
high pressure ports. Maximum relief 
valve setting is 1000 psi. Double drive 
shafts. Pump will deliver 35 GPM 

1000 rpm 1000 psi. Unit is also avail- 
able with 3-way valve attached 


Contact J. S. SICLAIR 


Hercules Galion Products, Inc., 
Galion, Ohio 











\’ARDWELL 


Trademark 
SINCE 1829 


The Most 
Reliable, 
Long-Lived 
Cooling 
Equipment 


@ Every day this Niagara AIR- 
COOLED Heat Exchanger is add. 
ing $90 revenue while its owner’s 
plant is in operation, from savings 
in the cost of cooling water. 

For more than thirty years simi- 
lar machines have been making such 
savings in industries all over the 
country. They do not wear out, are 
easy to keep clean and cost little for 
upkeep. Panel construction makes 
all parts accessible. Cleanable coils 


are available. 

With the Niagara Aero Heat Ex- 
changer you have a closed system of 
cooling, free from dirt. Heat is re- 
moved at the rate of input, making 
it easy to control temperatures. The 
heat is dispersed into the atmos- 
phere by means of evaporation of a 
very small amount of water, solving 
the problems of cooling water sup- 
ply and disposal. 

Write for bulletins 120 and 132. 


NIAGARA BLOWER COMPANY 


Dept. AH-6, 405 Lexington Ave., New York 17, N. Y. 


Niagara District Engineers in Principal Cities of U.S. and Canada 


CUSTOM ENGINEERING IN 
INDUSTRIAL HYDRAULICS 


Design and fabrication 
of power units, hydrau- 
lic or electrical control 
panels, and accumula- 
tors. Stocking distribu- 
tors for leading hy- 
draulic components. 

Talk over your special 
needs with the Cardwell 
Service Engineer in your 
area. 


LEAK TIGHT! 


SURGE PROTECTED! 


FLOW—STRAIGHT THROUGH! 


LONG LIFE! EASY CLEANING! 


SIMPLE AND TROUBLE FREE! Wr 


BUBBLE TIGHT! 





The sturdy 
y take hoard service, Con- 
it absorbs 
severe shock from either direction 
ond alwoys holds its seal. RE 
MAINS LEAK TIGHT! Hos been 
in everything 


Kep.O-seal check volve 
con rea 
roted 


servatively 


proved outstanding 
from mochine tools to missiles! 
Investigate ond see for yourself! 
te for full details. 


*Patent Applied For 


KEPNER PRODUCTS COMPANY 


She CARDWELL MACHINE COMPANY 
S22 aehiG- A CAROWE TRADITION SINCE 1829 


Richmond Virginia. *« Phone Milton 4-4593 
$ 
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IMAGINATION 
FOR SALE 





SELF-STOWING 
STABILIZER 


UH designed and built this 
mobile equipment hydraulic 
stabilizer. A 


mechanism stows the 


simple hydraulic 
stabilizer 
it of the way when notin use 
af it 12” from the ground 
piston rod is retracted 
> plate comes upward 
ntact 


Further 


with the stow 
movement 


of the base plate causes a 


shortening of distance A and 


forces the stabilizer from a 


supporting position to stowed 


positior 


Let us know about your hy 


draulic problems — complex or 


ommonplace. Call or write 


sal Hydraulics today 


UNIVERSAL 
HYDRAULICS 


ORPORATION 
R ROAD 
Y, OHIO 
6-21Q00 


AN { 

4: Oo BET DLE 

Witt LOUGHSB 

PHONE 94 
114 

134 


a Olonl 
SGRIPTS OFT 
INDUS TRY 


The 32,500 sq ft wing will con- 
tain a 1200-lb drop shock ma- 
chine, a 60-cu ft environmental 
chamber, and a 100,000-psi_hy- 
draulic pump 


Franchise granted 
Parker Seal Distributor 


Parker Seal Co. has announced 
that all of the 105 distributors of 
the company’s O-rings are now 
franchised for the firm's Stat-O- 
Seal line. Stat-O-Seal is a metal- 
retained seal for fasteners and fit 
tings 


Vickers appoints three 
in sales 

Vickers Inc., Div. of Sperry 
Rand Corp., Detroit, has assigned 
James S. Slosberg to the Media, 
Pa. office as an application engi- 
neer. Slosberg Vickers in 
1953. He served in various engi- 
neering capacities before trans- 
ferring to sales. Robert E. Scheafer 
has been assigned to the Detroit 
industrial sales office as an ap- 
plication engineer. Before joining 
Vickers in 1958, he was a techni- 
cal representative for the Celotex 


joined 


Hagerty Scheafer 


William A. Hagerty, Jr. 
who has been a sales application 
engineer in Vickers’ Media, Pa. 
office since 1957, has been as- 
signed to the Worcester, Mass. in- 
dustrial sales office vvv 


Corp 
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| HIGH-FLEX DUST BOOT 


made of electronically 
sealed plastic film 


Inexpensive dust boot (bellows) 
seals hermetically against abrasive 
chips and dust, or against corrosive 
liquids; high flexibility often permits 
installing on existing air or hydraulic 
without increasing stroke 
Also used to 


cylinders 
or space requirements. 
protect traverse and ball 
slides. Boot may be transparent to 
reveal internal conditions. 

Boot is recommended for —20° to 
220° F and is available in standard 
sizes from 1” to 6” OD. Also made 
in custom sizes, colors and shapes, 
any quantity. Literature and de- 
tailed recommendations sent (no 
salesman will come)—write or call 
A. F. Gagne Associates, 50 Wall St., 
Binghamton, N.Y. 


screws 





... low cost 
magnetic unit for 
hydraulic reservoirs 


@"DOUBLE MAGNETIZATION” 
@ CUTS MACHINE DOWN TIME 
@ REDUCES MAINTENANCE 

@ MORE DURABLE 

@ MASSIVE APPEARANCE 


Write, wire or phone WO 3-1466 
for information and prices. 


COMPANY 


KEBBY ( * 
2320 Custer Ave. « Rockford, Illinois 
MANUFACTURERS OF MAGNETIC DEVICES 
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. Tru-Seal 
Tru-Seal saves hours in assembling piping on sine o7 SEAL 


installations becouse it enables you to oo » SIDE 

run your pipe lines in any direction you will ge bA } } e 7 
wish, quickly and easily—without having hand tight. 4 i 

to recut ond re-thread piping sections. 

Wherever used on air, oil, woter, steam, a fF 

vacuum or chemical lines, it seals perfectly | (ae Threed pipe 

ot —100° F. to plus 500° F.—without the @, er fitting 

use of pipe dope. Its installation requires ST Bp 

only light tightening torque, thus elimi- ‘Aun Point in 


; ; : , , desired 
nating over-tightening domage to valves, , éivestion. 


pumps, compressors, and other fittings. ~- 
For further information write 
Tighten 
‘ - Tru-Seal 
TRU SEAL DIVISION Fl te complete 
FLICK. REEDY CORPORATION leakproof 
assembly / 
(only light ( 
7NO17 York Rd., Bensenville, ti. Sosaan 
required). 


“Miller Fluid Power’ is alse a Div. of Flick-Reedy Corp. 


vrs) A OPERA 


Ww? WITH Allied’s quiet AC operation and hi- 
ive quality has been achieved through 
q a compietely new and unique me- 
chanical design, resulting in millions 


of trouble free operations. 

Immediate delivery on standards; 
Ciippard MINIATURE wide range of variations available. 
SHUTTLE VALVE MSV-1 iL For complete information write for 
@ Ever have a design problem where it was necessary to actuate our new Valve Bulletin. 


PAT. PENDING 
Eliminates leaks in oil, air, e 
water, vacuum, chemical lines a: 




















one cylinder from several valves? Or a situation where different 
pressures had to be applied to the same cylinder for different work FEATURES 
Pressure rating: to 400 psi 


functions? 
This is easily accomplished with new Clippard MINIATURE 
SHUTTLE VALVES, MSY-1 (only 34” in size overall), which permit Water flow: to 6 gpm 
alternate flow from two inputs to single output, e - 
For example, in diagram above, “V-1" is electrically operated Orifice diameter: from 3/64” to 44” 
with solenoid, ‘V-2"' with cam follower and ‘V-3" with manual : 
push button. ' “V-4" controls flow from higher pressure source, Coil voltage: for any voltage up to 
All valves operate cylinder “A”. For 
each additional contro! valve, one ad- 220 volts DC or 440 volts AC 
and safety devices. rs . 
Minimaties ALLIED CONTRO | 
Write for New Bulletin No. 960 Fate 
» ALLIED CONTROL COMPANY, INC. 
Chippard INSTRUMENT LABORATORY, INC. 2 East End Avenue, New York 21, N.Y. 
7386 Colerain Rd., Cincinnati 39, 0. * Phone JAckson 1-4261 
Monufocturers of Miniature Pneumatic Devices, RF. Coils, Electronic Equipment 
ALais 


ditional shuttle valve is required. 
Circle 28 on Reader Service Card Circle 7 on Reader Service Card 


You will find the new MSV-1 use- Ciippard 

ful in many multiple circuitry applica- . 

tions including “inching” operations sh 
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SERIES “K”" 


Air 


; i 
0 
_ 


There’s an Uh 
Cylinder for 
Every Purpose 


MEET JIC STANDARDS 
With the ; i ; f the ew O-M Series 


cy ders 


ted ¢ 


angeable part 


Mail coupon TODAY for latest Bulle- 
tins showing construction and dimen- 
sional detaiis, engineering drawings, 
capacity chart and mounting data. 

Improved Tie-Rod Type Series 105A 
Heavy Duty), Mydrau 2000 p 3000 p 

. t illustrated. Bulletin 105A 

Automation Type 200 psi Air Series 

RA, 1000 ; Hydra Series RH not illus- 


ypbind yeas 


ORTMAN-MILLER MACHINE CO. 


1 143rd Street, Hommond, ind 


| end & e Move representative coll 
. , : . fan 
j Own O } 08 2 


Compony 
] Address 


Zone___Stote 


Dh ace ann ans dilitemenshendeciall 


84 
136 


MARKET PLACE 


When lying to a box number in the 
Market Place, address your letter to Hy- 
drovlics & Pneumatics, 812 Huron Road, 
Cleveland 15, Ohio. Attention: Box No. 





SALES ENGINEER 
SOUTHERN CALIFORNIA 


An outstanding sales position is 
open for a Mechanical Engineet 
with a proven successful sales 
background in the application of 
industrial hydraulic and pneumatic 
components. Now in our 20th year 
as the West’s largest independent 
distributor, we represent leading 
manufacturers of fluid power com- 
ponents. In six years we have 
grown from 45 to 140 employees 
Qur « omplete engineering and man- 
ifacturing facilities provide full 
support in experienced overall sys- 
tems capabilities. Substantial sal- 
ary and commission. Excellent 
Profit Sharing Plan and Insurance 
benefits. Financial assistance if re- 
location is required, Forward resu- 
me in strict confidence to Tom §S 
Cozzens, District Manager. 


THE RUCKER COMPANY 
6170 Telegraph Road 
Los Angeles 22, California 


LINES WANTED 


For Michigan. Well acquainted 
with the big three and machine 
tool builders. 12 years experience 
in this area. Air Hydraulic Sales 
Eddie Paulus, 14826 
Detroit 15, Mich 


Charlevoix, 


LINES WANTED 

New Manufacturers Representa- 
tive with 10 years experience in 
pneumatic sales has excellent lin« 
of air and hydraulic valves. Would 
ike allied lines of pneumatic prod- 
icts for Cleveland and northeast 
Ohio. Write Box 6261, HyprRAULIcs 
& PNEUMATICS. 


WANTED—DISTRIBUTORS OR 
MANUFACTURERS 
REPRESENTATIVES 

Air directional control valves, “on” 
and “off” 
lating 


type and pressure regu- 


Please give brief outline of terri- 
tory, lines handled and mode of op- 
eration 

Write—Ted Affleck, president 
Valve Controls, Inc., 11120 Cump- 
ston St 

North Hollywood, California 


REPRESENTATION WANTED 
New unit control valve, barstock 
valves. Sensational savings for con- 
tinuous processing service. Exclu- 
sive distributorships available. 
Write Box 6361, Hyprautics & 
PNEUMATICS 


SALES OPPORTUNITY 
S. Eng. To sell cylinders, valves, 
pumps, fluid motors, air dryers, 
index tables. Excellent earnings on 
incentive basis. 


Henderson Engineering Co., Inc. 
743 West Lake Street 
Chicago 6, Illinois 


POSITION WANTED 
Available—Graduate Engr. desires 
responsible and challenging posi- 
tion with company in the Fluid 
Power fie!d. Experienced in direct- 
ing all activities of an Engineer- 
ing Dept. and coordinating sales 
activity with engineering develop- 
ment in fluid power components. 
Write Box 6161, HyprauLics & 
PNEUMATICS. 


HYDRAULIC EQUIPMENT 
AGENCIES WANTED 


Excellent opportunity for qua ified 
hydraulic equipment agencies who 
are familiar with hydraulic pumps 
and their application. AE Indus- 
trial Division, Aircraft Armaments, 
Inc. manufacturers of world-fa- 
Hele-Shaw and Hydramite 
Pumps has expanded production 
facilities, making it possible to add 
exclusive representatives in the fol- 
lowing marketing areas: 


mous 


Michigan 
Minneapolis-St. Paul 
Richmond-N orfolk 
North & South Carolina 
Louisville-Cincinnati 
Alabama 

Florida 

Louisiana- Mississippi 
St. Louis 

Kansas City-Wichita 
Tulsa-Oklahoma City 
Denver 

Salt Lake City 
Portland-Seattle-Spokane 
San Francisco 


For complete details write: 
L. J. Stoutenburg, Sales Manage: 
AE INDUSTRIAL DIVISION 
Aircraft Armaments, Inc. 
P.O. Box 6853, 
Baltimore 4, Maryland 





Classified Advertising Rates: Twenty 
Jollars for the first inch and fifteen 
Jollars for each additional inch or 
fraction thereof. Rates for Display 
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HIGH 
TEMPERATURE /) 


-» 
Vv, 


j / A 
MINIATURE y 
\ 


METAL 


STATIC — 
SEALS 


I 


Take a cross section 
only 1/32 
square and then 


machine it out! 


x 1/32 


Calls for jewelers 


precision 
HS 174 Series 
4%” 0.D. to 142” 0.D. 


plated inconel-X. Avail 


Normally made from silver 
able in other materials and plating. For temperature 
extremes of 450°F to 2000°F in exotic liquids and 
gases. For use in valves and actuators where space 
ght flange loading 
jue to thermal or 
of Metal and 


s at a premium. Seals with only 
Accomodates flange breathing 
pressure stresses catalog 
Cryogenic Seals 


HASKEL SEALS « oivision oF 


Send for 


ENGINEERING & SUPPLY CO 


1236 So. Central Avenue, Glendale 4, California 
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Check Valve 


Allows use 
of inexpensive control valves 


Bf internally pivoted—no external 
piping required 
M Widely used on rotary actuators 


—» es a ry ————— 


\ 


X ; 


@ Standard Ports — 4%", %“ 
and %” pipe (NPTF) 


e For oil — 3000 psi 
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Relief Valves @ 


Check Valves @ Restrictor Valves 


Needle Valves © Pilot Check Valves ® Special Valves 


Pressure Compensated Flow Regulators 
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‘All the world’s 


Manufacturers 

all over the world 
have discovered the 
importance of fitting 

“SUPERFECT’ Oil Seals and 

Hydraulic Packings for 
perfect performance 
under the most ex- 
acting conditions. 





Our stage’... 


A brand 
new catalogue 
is in the course 
of preparation. 
May we reserve 
one for you? 


There is a 
type of Seal to 
meet virtually every 
need. Our Research Depart- 
ment is available to 
help solve any seal- 
ing problems. 


SUPER OIL SEALS & GASKETS LTD. 
KINGS NORTON FACTORY CENTRE, 


BIRMINGHAM 30 e 


ENGLAND 
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Pistons are made in a wide 
range of sizes in bronze, 
steel, aluminum or iron. 


Our sales engineers will 
be glad to work with you 
on your designs. Write, 
wire or phone for Darcova 
service. 


DARLING VALVE & MANUFACTURING CO, 


" pressure-seal automatically | 
‘for maximum efficiency ae 


_and longest service lite 


@ Virtually no slippage—filuid or air pres- 
sure keeps cup in close contact with liner 
automatically, regardless of wear. 


@ No need for “jammed in" packing—close 
tolerance of cup (.005”) provides uniformly 
tight seal around entire perimeter. 


When you design hydraulic and pneu- 
matic mechanisms or reciprocating 
pumps, be certain of maximum per- 
formance—specify Darcova Pumcups 
and Pistons. 

Pumcups operate at full efficiency 
throughout their entire life—outlast 
ordinary packings at least 3 to 1! And 
they perform equally well in air, oil, 
water, glycerine, alcohol, and other 
fluids common to hydraulic systems. 

Pumcups are available in three tex- 
tures—hard, medium and soft, in 
regular or 100% nylon composition. 
Sizes range from %%” to 20’. 


Williamsport 15, Pa. 
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NEW LOW-COST ASCO 4-WAY SOLENOID VALVES HAVE BEEN CYCLED MILLIONS OF OPERATIONS WITHOUT FAILURE 


TIGHT SEATING 

with unique patented 
poppet-type seats — 
Patent Nos. 2,624,585— 
2,775,982 


RELIABLE OPERATION 
ASSURED—failure to 
return due to residual 
magnetism is eliminated 


a POWER OPERATION IN 

BOTH DIRECTIONS — 
main valve not dependent 
upon return springs 


Installation is simplified; 
the 8344 may be mounted 
in any position! 


2 


Poppet seals and a unique combina- 
tion of metal-to-metal with resilient 
seating enable these and other ASCO 
4-way solenoid valves to provide dead- 
tight shut-off, even on air, without 
lapping, grinding or close adjust- 
ments. The utter simplicity of design, 
eliminating return springs and power- 
operating the main valve in both di- 
rections, assures unprecedentedly 
reliable performance without mainte- 
nance for indefinite periods. 

The new ASCO Bulletin 8344 valve is 
the latest embodiment of over half a 
century’s design and development ex- 
perience. Its low cost makes it eco- 
nomical even as a 3-way valve, with 
one pipe connection plugged. 


Here are the pertinent statistics: 





Pipe | Catalog 


Solenoid List | 
Size No. | 


Enclosures Pricest 


Operating 
Information 





V% 83440 | Std 
V4 83444 | Expl. proof 56.00 | S08 pul. 

| Temp: to 212°F. 
% | 83441 Std 48.00 


| Fluids: air, water, 
aa) 83445 | Expl. proof 56.00 hydraulic oil 


$48.00 Pressures: to 











t Subject to trade and quantity discounts 


Other ASCO 4-way valves come in 
pipe sizes from 4” to 114” for pres- 
sures to 500 p.s.i. For complete infor- 
mation write for Catalog 202, and see 
the hundreds of types of 2, 3, and 4- 
way solenoid valves available for 
immediate delivery from the world’s 
largest stock. 


ASCO Valves 


DEPENDABLE CONTROL BY Automatic Switch Co. 50-8 HANOVER RD. FLORHAM PARK. W. J. - FRONTIER 7-4600 - AUTOMATIC TRANSFER SWITCHES - SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
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» What is this writer trying to say? «1, instances ot 


mobile applications where fluid temperature due to intermittent 





operation and continued exposure remains low, a high-viscosity- 
index, low-pour-point fluid would be mandatory for reliable oper- 


ation.” 


e What he wants you to know is this: «yfachines 


used outdoors in winter need oil that isn’t affected by the cold.” 
Well if that’s what he meant, why didn’t he say so? Good ques- 
tion. The reason you have to hack your way through doubletalk 
in some technical and business magazines is that writing things 
clearly and simply is hard work—a lot harder and much more 
expensive than putting them down in technicalese (the special 
language of engineers and longhairs.) The odd part of this prob- 
lem is that even the longhairs who write technicalese don’t like 
to read it. That is why the articles in this magazine have been 
distilled. 





Distilled Writing gives you facts without fluff 


Distilled Writing is 
the registered service 
mark of The Industrial 


Publishing Corporation 


Our research department told us that we—like other publishers 
were taking too much of our space and your time to get the facts 
across. That's where Distilled Writing comes in. 


WHAT'S DISTILLED WRITING? [i's copy with the extra 
words squeezed out. It gives each article exactly as much space as 
it really needs not one line more! This isn’t a digesting proc- 
ess: all the facts are still there, but the verbiage is gone. For ex- 
ample, we take this kind of writing . . . and distill it to this: 


eliminate unwanted vegetation kill weeds 


It is used to rupture missile It makes missile frames 
frames in flight to initiate explode in flight. 


aerodynamic distintegration. 


formation of iron oxide binding rusted together 


the two surfaces 


HOW WE DEVELOPED DISTILLED WRITING. First we 
hired Dr. David Kinsler to head up our distilling on a fulltime 
basis. He works with all our editorial staffs, teaching sharp, con- 
ise writing. Second, we retained Robert Gunning, the top author- 
ity on readable writing, as our consultant. Third, we put every 
line of copy—whether staff-written or by an expert in the field- 
through the distilling process before it goes to the printer, Our 
vhole editorial effort is aimed at telling the story brightly, clearly, 


briefly 


* WHAT DOES THIS MEAN TO YOU? The story that used 
to take four pages is now told in two or three. Shorter articles 
mean more of them in each issue. You get more information for 
vour reading time and you don’t have to dig it out. It takes more 
work for us to do it, but Distilled Writing pays off in the time 


it saves for our busv readers. 


Hydraulics & PneumatiCsS 212 HuRON ROAD, CLEVELAND 15, OHIO 





